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METROPOLITAN WATER BOARD, 


To the Honorable the Senate and House of Representatives of the Commonwealth 
of Massachusetts in General Court assembled, 
The Metropolitan Water Board, established under the provisions 


of chapter 488 of the Acts of the year 1895, respectfully submits its 


SIXTH ANNUAL REPORT, 


being a re port of the work and operations of the Board for the year 
1900. 


I. ORGANIZATION, 


(1) ADMINISTRATION, 

Henry H. Sprague, whose term of service expired, was reap- 
pointed a member of the Board for the term of three years, begin- 
ning with the first Monday in May, 1900, and he was designated as 
chairman. The Board has been constituted as follows: Henry H. 
Sprague, chairman, Wilmot R. Evans and Henry P. Walcott, M.D. 
William N. Davenport has continued as the secretary of the Board, 
and as its executive officer; and Alfred F. Bridgman has also con- 
tinued as auditor and purchasing agent. 

The office force has comprised a book-keeper, an assistant book- 
keeper, an assistant in auditing, a paymaster, a supply clerk, three 


stenographers, one messenger and a janitor. 


(2) ENGINEERING DEPARTMENT. 
The Engineering Department, both for the construction of new 
works and the maintenance of the works of water supply, has been 


under the direction of Frederic P. Stearns, the chief engineer. 
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The principal engineers in service have been as follows : — 


Chief Engineer, Freperic P. STEARNS 

Consulting Engineers, Joseru P. Davis, ALPHONSE Frevey, Hiram F 
MILLS. 

Engineer of Distribution Department, DexTER BRACKETT. 

Engineer of Sudbury Department, DesMOND FitzGERALD. 

Engineer of Dam and Aqueduct Department, Tuomas F. RICHARDSON 

Engineer of Reservoir Department, Hiram A. MILLER 

Engineer of Weston Aqueduct Department, Horace Ropes 

Principal Office Assistant, AL¥RED D. FLInn. 

Superintendent of Pumping Stations, Witt J. Sanvo.* 


There have been employed, on construction and maintenance 
during the year, in the engineering force, in addition to the above, an 


average of: — 


Assistant engineers, . ; ‘ ; ; ; ; 23 
Assistant superintendents, ; ‘ 5 : . ; 2 
Draftsmen, ° ‘ ; ‘ ; 16 
Engineering assistants, . , . . ‘ 97 
Inspectors, . ‘ . : “ ‘ 8 
Sanitary inspectors, . ; ; ; : ; . 2 
Medical inspectors, . : . P , : ‘ , l 
Biologists, . 
Clerks, ° . ° ‘ P ; ; > , 5 
Stenographers, . ° ; é . ; . : ‘ 8 
Messengers, ° ‘ ‘ , . - t 
Total, . ; ° : P ; - ; i 169 


The maximum number employed in the engineering force at any 
one time, including those engaged upon the construction and main- 
tenance of the works, was 193. 

Besides the engineering force, which included engineers who have 
been detailed for purposes of inspection of work, other inspectors 
over pipe-making, pipe-laying, machinery and masonry hav: been 
employed, to the maximum number of 8, and foremen to the maxi- 
mum number of 18. 

The day-labor force, under the general direction of the engineers 
and the immediate direction of foremen, has been employed in driv- 
ing sheet piling at the North Dike of the Wachusett Reservoir 
upon ex¢ avations and preliminary work at the Wachusett Dam, in 


digging drainage dite hes in Swamy S, making changes in and a idi- 


* Resigned August 31, 1900. 
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tions to the Marlborough Brook filter-beds, laying pipes in the 
Metropolitan Water District, and upon other minor work. The 
maximum number so employed was 345, that number being em- 
ployed for the week ending October 6. 

There h also been a maintenance fores P averaging 145. The 
organization of the maintenance force at the end of the year, not 


including civil engineers, was as follows: 


Dam and Aqueduct Department, including Wachusett Dam and Aqueduct, 
and Clinton sewerage system, ‘ ‘ ‘ 11 


Sudbury Department, including Sudbury and other reservoirs in Sudbury 


-beds, Lake Cochituate, Sudbury and 


Chestnut Hill Reservoir and surrounding 
3, ‘ . é ° 50 


ground 
Distribution Department, including Chestnut Hill, Spot Pond and other 

pumping stations, Spot Pond and other distributing reservoirs, pipe lines 

and pipe yards, ‘ ‘ ; : ; , ° ; ; e oe 


Total, . : : . : . . . : . . ‘ . . 144 


The maximum force employed by the various contractors at any 
one time numbered 1,906 men, which was for the week ending 
on June bv, 


(3) CoNvEYANCING DEPARTMENT. 

This department has been continued under the supervision of 
Alfred C. Vinton, conveyancer, assisted by George D. Bigelow, 
assistunt conveyancer. Besides the conveyancer and assistant con- 
veyancer, there have been employed at the Boston office Miss Alline 
KE. Marcy, title examiner, and one stenographer. The work at the 
branch office in Worcester has been carried on under the supervision 
of the Boston office, with the assistance, for a portion of the time, 
of Miss Celia M. Tibbetts. 

The work in Worcester for the past year has consisted of the ex- 
amination of about 25 new titles, and the bringing down of old titles 
to date of ttlement, and investigations and labor incident to the 
recording of executed papers. 

The examination of titles in Middlesex Cour ty and other districts 
outside of Worcester Cou ty has been conducted from the Boston 
ofiice. 

The prelim nary investigations and the purchases of lands for the 


projected rvoir in Weston. to be built in connection with the 
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new Weston Aqueduct, have required the examination so far of about 
90 titles of land in Framingham and Weston. 

The Conveyancing Department has been called upon to furnish 
information necessary for the completion and perfection of the titles, 
and in the preparation of the various papers required in the 121 
settlements which have been effected during the year with land 
owners on account of lands and easements acquired and depreciation 
and other damages suffered. These settlements have covered at 
least 160 different titles. There were, however, in addition 12 
settlements pending on January 1, 1901, which have also been 
completed. 

The department has also been called upon to prepare the various 
instruments required for the takings of lands or easements under 
the right of eminent domain, and the various instruments for the 
discontinuance of roads. The takings have been 14 in number, and 
have been from 194 different owners. The number of discontinu- 
ances of roads has been 4. 

The Attorney-General has called upon the department to furnish 
reports in cases for which petitions or suits for damages have been 
brought, the number of which has increased largely during the past 
year. 

Examinations of the records for liens and other encumbrances, 
before payments are made upon contracts, have been required, 
and a great deal of miscellaneous information in regard to real estate 


is necessarily sought by the different departments. 


(4) Po.ice. 

The Board has, in accordance with the requirement that it should 
furnish without charge in all towns in which any work is done under 
the authority of the Metropolitan Water Act such police protection 
as may be necessary in consequence thereof, paid for the services 
of police officers in the towns of Clinton, Boy Iston, West Boy Iston 
and Sterling. These officers have in all cases been appointed by the 
officials in the various towns in which the work has been carried on, 
and in the performance of their duties they have been subject to the 
town authorities. 

There were 9 officers thus appointed by the town of Clinton on 
duty until October 27, when, on account of the additional work 


carried on in that town, the number was increased to 13, which is 
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the number of officers now paid by the Commonwealth for service 
in the town. They are all under the control of the chief of police 
of Clinton, and are additional to the 6 regular officers appointed 
and paid for by the town. 

Owing to the increase in the work in the town of Boylston, 3 ad- 
ditional officers have been appointed by that town for this service, 
so that there are now 5 officers in all appointed. One of these is a 
mounted officer, whose maintenance and equipment are also paid for 
by the Board. \ police station is maintained in the town. 

One officer is employed in the town of West Boylston, who has 
charge of the police station, which is used to a considerable extent 
in general for the various portions of the Wachusett Reservoir 
district. 


There is one mounted officer on duty appointed by the town of 


The officers in the towns of Sterling, Boylston and West Boylston 
have each been appointed as special policemen for the other towns. 
These three towns have no other regular police officers. 

The improve ments about Spot Pond necessitated additional police 
service in its vicinity, and, until August 31, 3 additional officers 
were employed by the Park Commission under the authority of the 
Board. On September 1 this number was reduced to 1. All these 
tid for by the Board. 


Che expenditures for the additional police protection thus afforded 


within the district where work was in progress have amounted 
during the past year to $16,062.70: and since the begin ing of the 
work in the year 1895, there has been expended for such police pro- 
tection, in the various localities where the operations of the Board 
have been in progress, a total amount of $100,874.16. 

No serious cases of disturbance to th people among whom the 


workmen in the various operations have been employed have been 


in general maintained 


Z 


re the men have worked and lived. 


5) Orrices AND BUILDINGS. 
The Board has continued during the year to occupy the adjoining 
buildings numbered 2 and 3 Mt. Vernon Street. in Boston, for the 
purposes of the administrative, engineering and conveyancing de- 


partments. Notice, however, was received that this occupancy must 
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cease at the end of the year, as the various buildings in the 
the easterly side of the State House grounds were to be torn down. 
It became a necessity to arrange somewhat hurri dly : 
ters. The Board leased, for a period of ten years, 
numbered 1 and 3 Ashburton Place, at the corner of 
Street, on August 13, and proceeded at once to 1 ake the alte 


and improvements which were necessary in order to adapt the 
buildings to the purposes of the various departments. As the build 
ings were old, and had been used for a long pe riod as board 
houses. the alterations required have been extensive. The buil 


have, however, been well adapted to the requirements. They afford 
excellent light and sufficient space, and they are conveniently ac 
cessible to the public and also located but a short distance from the 
State House. 

The office building erected by the Board in Clinton continues to 
be the headquarters of the Reservoir and Dam and Aqueduct de- 
partments. 

Branch offices of the Reservoir Department are maintained 
the North Dike in Clinton, at Sawyer’s Mills in Boylston and at 
West Boylston. 

In connection with the work of the Dam and Aqueduct Department 
a branch office was maintained at West Boylston until July 25, as 
headquarters for the party engaged upon investigations relative to 
the sewerage of the Quinepoxet valley. On September 5 an ad li- 
tional office was established on River Street in Clinton, in connec- 
tion with the work at the Wachusett Dam. 

The branch office in Weston, used by a party engaged upon sur- 
veys for the Weston Aqueduct, has been continued throughout the 
year. 

A considerable branch office is maintained for the Engineering 
Department, in connection with the Sudbury and Cochituate sys- 
tems at South Framingham. 


On October 11, a house in Saxonville, which is now used 


main oflice of the Weston Aqueduct Department, was leased from the 
Saxonville Mills for a period of three years, with the privilege of 
extending the lease a fourth year. This house has been r paired, 
and a small fire-proof brick vault has been built in connection with it, 

The new building at the Glenwood Pipe Yard in Medford, on the 


line of the Boston & Maine Railroad, which was begun last year, 


1901. PUBLIK DOCU MENT No. 57. ‘ 
has been completed. This is made the headquarters of the force in 
charge of the Maintenance Department for the northern part of the 
District. The building is 101 feet 9 inches long by 37 feet 8 inches 
wide, and in general is two and one-half stories. It contains offices 


of the assistant superintendent of the Distribution Department, in 


charge of pipe lines and reservoirs, and sistants, and a car- 
penter’s shop, store room and stab Another building, 109 feet 
long by 21 feet ‘ ining bri« é wksmith shop and 
store room, has also been erected. Both buildings have been occu- 


pied since May 1. 


At Chestnut Hill Reservoir are the high-s« rvice and low-service 


pumpi Q tations, a stone stable and everal wooden buildings used 
as a headquarters for the aintenance and repair fore« for the 
souther1 I of the Distri 


Other buildings connected with the works and maintained by the 
Board are the pumping stations at Spot Pond, Arlington and West 
Roxbury, the Clinton Sewerage Pumping Station at ‘ linton, the 


Mystic Pumping Station at Medford, the gate-houses at the several 


z 


wellings for attendants, and various buildings for oper- 


Il. WORK OF CONSTRUCTION, 


(1) Wacuusetr Dam, Reservorr AND WATERSHED. 


Studies and investigations have been continued since the organi- 
zation of the Board for the proper location and design of the great 
masonry dam which is to be built for the Wachusett Reservoir. 
The main features of the dam were decided upon early in the year, 
but many important details were left for more extei ded considera- 
tion, and it was not until August that plans and specifications were 
completed, so as to call for proposals for its co struction. Owing, 
however, to the rapid increase in the consumption of water and the 
very dry seasons of 1899 and 1900, it was deemed hazardous to 
delay iltogether the work of excavatio1 until the contract could be 
made. It was, therefore, decided, prior to making any contract, to 


begin the necessary excavations. A considerable day-labor force was 


organized early in July, and was kept at work until the contract for 


the construction of the dam had been made. The contractors were 
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ready to take up the work of excavation at the point which had been 
reached by the labors of the day force in the middle of October. 

Since the middle of October the contractors have been carrying 
on the work with considerable vigor. In this way an important 
beginning has been made, and the work of construction will be dili- 
gently prosecuted during the coming season. 

The contract for the building of the dam was made on October 1, 
1900, with McArthur Brothers Company of Chicago, Ill., who were 
the lowest of 11 bidders. The contract amounted, under the esti- 
mated quantities of work to be done, to $1,603,635. It is provided 
that the dam shall be constructed to such a height that consider- 
able water can be stored behind it in the spring of 1903, and that 
the entire contract shall be completed on or before November 15, 
1904, 

The masonry dam is to be constructed across the valley, where, 
at the height of the full reservoir, the distance between the ste ply 
rising slopes will be 1,250 feet. The main dam, which will be car- 
ried about 20 feet above the water line, will be about 800 feet lone. 
and will havea height from the lowest point of excavation to the 
water line of about 179 feet, or a total height of 200 feet. The 
thickness of the dam at the bottom of the excavation will be about 
176 feet, and at the water line will be 25 feet. It will be built of 
quarried granite laid in cement mortar, and it is expected that 
the stone will be obtained from quarries on the land of the 
Commonwealth. 

A detailed description of the structure as designed is given in the 
report of the chief engineer. 

An up-stream gate-house within the masonry structure, and a 
down-stream gate-house directly below it, are to be constructed, by 
which the water will be drawn from the reservoir as required and 
carried into the aqueduct, and at which also power can be generated. 

A waste weir or spillway extending to the west at an angle with 
the main dam will be constructed about 450 feet in length, over 
which the surplus water in time of floods will pass into, and be car- 
ried by, a channel about 1,500 feet in length, which is to be exca- 
vated, and which will enter the river at a distance of about 800 feet 


below the dam. 
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(bh) Wachusett Reservoir. 


A large amount of work has been done in removing the soil from 


the bottom of the reservoir and building the North Dike, which is 
to flank upon the north the masonry dam, and make a barrier in 
places where the surface of the land is lower than the high-water 
level of the reservoir. 

The removal of the soil has, with one exception, been carried on 
under conti ts which had been prey iously made, Prior to the year 
1900, about 600,377 cubic yards had been removed, involving the 
stripping of 458 acres of land, constituting about one-eleventh part 
of the entire amount to be removed. During the year 1900, about 


} 


1,678,346 cubic yards have been removed from 900 acres, or about 


one-fourth part of the entire amount; consequently, 34 per cent. of 


| " 


the estimated total of soil has be en removed. There is left to be re- 


moved nearly 4,000,000 cubic yards and about 2,842 acres to be 


stripped. The existing contracts provide for about one-half of this 
work. 

A small portion of this soil has been used for road embankments 
and for fillir g shallow flowage, but by far the larger part has been 
used in the construction of the North Dike, to which it is conveyed 
principally by locomotives and cars. 

The large r part of the main cut-off trenc h at the dike has be en come 
pleted. This trench extends longitudinally a distance of 9,356 feet, 


with a width of 30 feet at the bottom, increasing as it rises, and a 


maximum depth of 60 feet, from which the gravel and coarser sand 
have been removed. The sheet piling, which has been driven in the 
bottom of the trench for a distance of 5,245 feet at the deeper por- 
tions, has beer completed, and the work of filling the trench with 
the impervious soil brought from the bottom of the reservoir has 
been far advanced. 

A secondary cut-off trench along the deeper portions of the line of 
the dike has been dug and completely filled with soil in a similar 
manner. 

The ste¢ per embankment of sand and gravel, which is to consti- 
tute the dike on the water side, and which is to have a length, at full 
reservoir level, of 10,498 feet, and to havea height of 17 feet above 
the reservoir level, has been carried up far towards completion ; and 


a large amount of soil has been de posited to constitute the long em- 
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bankment on the outer side, which at its farthest point extends from 


the top of the dike a distance of 1,730 feet. 


(c) Constructi and Discontinuance of Roads. 

Considerable progress has been made in the improvement of old 
roads and in the construction of new roads around the reservoir to 
take the place of roads discontinued or to be discontinued. 

The new road from Boylston Centre to West Boylston, and the 
extension therefrom leading toward Shrewsbury, the location for 
which was determined by a decree of the Massachusetts Highway 
Commission, have been completed for a distance of 15,050 feet, and 
Temple Street in continuation has been improved for a distance of 
5.099 feet. The entire road-bed for a distance of 20,149 feet has 
been surfaced with broken stone. The contract work in connection 
with these roads, not including some slope paving and the cuard 
fences, has cost a total of $77,003.73. 

The improvement of Lancaster Street in West Boylston on t 
northerly side of the reservoir, a distance of 8,508 feet, and the 
construction of a new road extending 13,607 feet from Lancaster 
Street toward Clinton, have been completed, and they were approve d 
by the county commissioners on June 19, 1900. 

Much work has been done toward the location of a new road from 
Lancaster Street to Oakdale, and plans and estimates for a portion 
of the distance have been prepared; but the northerly portion of 
the road as it approaches the village of Oakdale cannot be definitely 
located until the location of the Central Massachusetts Railroad has 
been determined. 

Progress has been made in making surveys and investigations for 
the new highway which is to cross the Wachusett Reservoir between 
West Boylston and South Boylston, and in the making of minor im- 
provements in other parts of the reservoir district. 

As the work of construction of the Wachusett Reservoir has 
progressed, it has become necessary to discontinue several of the 
roads in ¢ ‘linton, Boy Iston and Sterling. The new roads which have 
been built at the northerly and southerly sides of the reservoir have 
in part taken the places of the discontinued roads. Other roads lay 
in the district which is to be submerged. Some were discontinued 
prior to the year 1900, but the larger part of the discontinuances 


have taken place during the past year. 


“Tr 
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which have been discontinued by the Board on account of the opera- 


tions in the construction of the Wachusett Reservoir: 


Date of 
LOCATION Deseriy 
D nilnus 
Olir ud « « ye f Sandy I twe Sept 8, 1808 
P h MM . Main Stree 
Olir E . e tof tin ¢ ton, togethe September §, 1895 
t . y fr wa t 
the } . 8 
Boylat y aw «# Mille and the South Clinton | Jaly 10, 1899. 
Boyle : : Road way le g southeasterly from the preceding | July 10, 1899 
ad & er Koa 
Olinton and Boyleton, Part of River Street and of the River Roa ), 1899 
’ - , 
W en Bouth ¢ a stathc ) 


December 30, 1899. 


Olint June 22, 1900. 


Boy!st That part of 1 ad f ‘ December 15, 1900 
me ed in pre g inuance 
Oc r ar Bridge to 8t 6 
Boylston, . That part of the road in cont snce of I Street in | December 22, 1900. 
B ‘ « between Wee + and 
k adf ‘ t Wee I 
Boylston and Sterling, | That part of the roa ro Boy lst Centre " g by | December 15, 1900. 
the I et . , to 8 e, which lee 
\ ee " ea « u f ( 
to B Centre and a] ) Sterling nea 10 W 
bs A road t we < ad r { vyiston Centre | December 15, 1900. 
t log r r i « * and 
he 7 fr at ‘ « ‘ 
Boylston, . ; . | Road pear Sawyer’s Mille between the road running from | December 15, 1900, 
I . ( tos g and th ad fr ‘ 
to West yls 
Boyls That pa a roa herly f the 8 December 15, 1900. 
, " ad, . ja f at f 
haries A. Hunt ortherly end of in 
land f , ‘J O’ Brie 


METROPOLITAN 


WATER BOARD. 


(d) Re location of the Central Massachusetts Railroad. 


Under the provisions of the Metropolitan Water Act, that the 
Board may make such relocation of the Central Massachusetts Rail- 
road ‘‘as, and in such manner as, shall be mutually agreed upon by 
said water board and the board of directors of the railroad company ; 
and if they cannot agree thereon, then as, and in such manner as, 
shall be determined on the application of either party, in writing, by 
the board of railroad commission¢ rs, conferences had been had with 
the authorities of the Boston & Maine Railroad, the lessee of the Cen- 
tral Massachusetts Railroad Company, previous to the current year, 
and it was believed that decided progress had been made toward a 
mutual agreement. The complications which have subsisted between 
the companies have made it impossible for the Board to make any 
definite arrangement. It is hoped that it will be possible to reach a 
satisfactory result soon, inasmuch as the progress of the work will 
make it necessary in some way to determine the matter during the 
coming year, and to begin the construction of the railroad as re- 
located. 

(e) Clinton Catholic Cemetery. 

The St. John’s Catholic Cemetery in Clinton, being included 

within the limits of the proposed reservoir, and the removal of the 


bodies there buried having become nex essary, a tripartite agreement 
had been made on July 1, 1898, between the Board, the Roman 
Catholic Bishop of Springfield, who was the owner of the fee of the 
old cemetery, and the St. John’s Catholic Cemetery Association, 
which had been organized for the purpose of acquiring and main- 
taining a new cemetery to take the place of the old one. By this 
agreement lands in the southerly part of Lancaster were to be 
acquired to receive the bodies buried in the old cemetery and to be- 
come a new burial place for the St. John’s parish, and conveyance 
was to be made to the Commonwealth of the old cemet ry site. In 


order to overcome some difficulties which had arisen among the par- 
ties interested in the cemetery, the Board, on February 8, 1599, 
consented to a supplementary agreement, by which the work of the 
removal of the bodies should hx accomplished under the direction of 
a committee composed of the officers of the Association and r pre- 
sentatives of the lot owners, instead of being done directly DY the 


Association. 
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Under these agreements the lands in Lancaster were purchased, and 
about 69.75 acres were, at the request of the parties, conveyed, for 
the time being, to the Commonwealth. <A small tract of about 2.15 
acres was conveyed directly to the Association. The land acquired 
was beautifully located, had a sandy soil well adapted for the pur- 
poses, and was covered with wood and timber. Drives and roads 


throughout the tract have been graded and constructed, aggregating 


been skilfully laid out 


in leneth 7,475 fec Ge and ade quate lots have 
and surfaced with loam. The removal of the bodies began on Decem- 
ber 19, 1899, and 157 bodies had been reinterred at the end of the 


vear, when, on account of the weather, the work was suspended. 
| 


Operations were resumed early in the spring and prosecuted with 


vigor until September 1, 1900, when all bodies known to be buried 
had been removed. The total number of bodies which have been 
removed is 3,816. <A very few bodies whose burial place had not 
been marked were subsequently discovered on the removal of the 
earth and soil. 

The laying out of the grounds of the new cemetery and its prepa- 
ration as a burial place, and the removal of bodies from the old 
cemetery to the new cemetery, have been under the charge of Harold 
Parker, who was selected as engineer by the Cemetery Association, 
and whose appointment was confirmed by the various parties con- 


been accomplished with general satisfaction. 


cerned. ‘The work has 

Chere has been paid over in the purchase of lands $11,678.66; 
for the preparation of the new cemetery, $19,030.65; and for the 
removal of bodies, $29,443.86; leaving to be paid the balance of 
$32,346.83, upon the conveyance to the Commonwealth of the old 
cemetery lot, and the delivery to the Commonwealth of a release and 
discharge of damages. 

The executive committee in charge of the removal of bodies and 
Mr. Parker, the engineer, have notified the Board that the work of 
removal has been accomplished, and our engineer has certified that 
the bodies found in the old cemetery, as well as monuments and 
other structures, have been removed in accordance with the agree- 
ments. So far as the Board is concerned, matters are ready for a 
final settlement; and on receipt of a deed of the old cemetery lot 
and a release of all damages and claims as provided by the agree- 
ment, the Board is ready to convey the lands held by it and included 


within the new cemetery lot to the St. John’s Catholic Cemetery 
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Association, as provided for, and to pay over the balance due under 
the agreement. 

The new cemetery is spacious, well arranged and finely located, 
and it is acknowledged that few towns in the Commonwealth possess 
a more attractive burial place. 

A copy of the report made by Harold Parker, the engineer, to 
the committee appointed for the removal of the bodies, which has 


been transmitted to the Board, is published as an Appendix. 


(f) Sanitary Inspection of Works of Construction. 

A considerable inspection as to the sanitary condition of houses 
and camps in which laborers have lived, and of the grounds upon 
which the work is carried on within the limits of the Wachusett Res- 
ervoir, has been maintained. Dr. John J. Goodwin of Clinton has 
continued in regular employment as a medical inspector, and has 
acted in connection with the sanitary inspectors of the Board; and 
during a portion of the year one of the engineering staff was also 
assigned to assist the inspectors. There were a few cases of typhoid 
fever in the watershed, but these were not among the laborers em- 
ployed in the work. The various buildings and camps occupied by 
contractors and their employés have been kept in fair condition, and 
the general health of the people dwelling on the watershed, as well 


as of those employed in the work, has been good. 


(7) Financial Summary. 
The following is a summary showing the purposes of expenditures 


on account of the Wachusett Dam and Reservoir : — 


For the Year From Beginning of 
ending Work, and « « 
December 31, 190 December 3), 1 

Contracts for construction, . : : . - $580,899 95 $975,750 74 
Real estate: 

Mill property and water rights, , ° d 80,000 00 1,340,700 00 

Other property for reservoir and margins, 144,370 34 1,052,134 41 

Outlying property, . F . F : 6.385 00 26,012 66 
Damages to real estate not taken, to business, 

and on account of loss of wages, : : r 68,289 23 
Engineering, ’ P ‘ 4 103,245 89 
Preliminary and additional work, taxes and other 

expe nses, . ; : ; : e ‘ 148,184 50 557,387 06 


Totals, 
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) Wacnusetr AQUEDUCT. 


The Wachusett Aqueduct was regar led as com] leted prior to the 
year 1900, but certain amounts have been paid out during the year 
for engineering and additional work, and also in settlement of real 
estate damages which had not previously been disposed of. 

There are 9 claims pending under which suits have been brought 
for damages on account of taking of lands for the aqueduct. There 
are in addition 2 or 3 cases in which parties have failed to bring suit 
within the time required by the statute. 

The following table shows the purposes of the expenditures on 


account of the Wachusett Aqueduct : 


i 


! Year From Beg g of 
‘ Work, a ‘ 
I e I emt 1, 1900 
. . | > 
Contracts for construction, . ‘ ~ | $1,446,408 89 
Real estate settlements, . : : ; , $8,271 00 | 68,712 40 
Engineering, . ; . ; ; F ; F 1,877 06 162,632 17 
Preliminary and additional work and other ex- 
penses, : ; : : , Y : 3 $158 45 99.568 71 


Totals, . ‘ : : : ; . ‘ $15,806 51 $1,777,311 67 


(3) Nasoua MEaApows. 

An extended investigation has been made of the effect produced 
by the decreased flow of water upon the lower lands and meadows 
situated in Clinton, Lancaster, Harvard and Bolton, below the more 
inhabited px rtions of the town of Clinton. Early hearings were given 


to the owners of many of these lands, who made claims that great 


injury resulted from the loss of the fertilizir iy ivantages which had 
come from the greater overflow of tl nds in the periods of spring 
freshets and from the nec: Ssity whi had arisen for building divi- 
sion fence S. Some of the people in the district affected, hows ver, 
have stated that, in their opinion, their lands would not be injured, 
but would even be benefited, by the lack of freshets and overflow. 
At the beginning the question of damages was one of belief, and not 


of evidence. The Board has had extensive examinations made, not 
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only by its own engineers, but also by practical farmers and land 
owners in the neighborhood, and has sought the best experts whom 
it has been able to obtain. The Board informed the claimants that it 
would welcome any facts or expert opinions in their possé ssion, or 
which they might be able to furnish. The examinations have 
extended so far over two seasons, one of which was of almost un- 
precedented dryness, and the other afforded freshets of almost un- 
precedented character. Many investigations have been made each 
season, and the Board has received careful and painstaking reports. 
While the Board has desired to make good any damages resulting to 
these owners, it has thus far been unable to obtain evidence showing 
an actual injury, or such probability of injury in the future as to 


justify it in the payment of damages under these claims. 


(4) Suppury Dam and RESERVOIR. 

Little construction has been done during the year in the Sudbury 
Department. Some work in connection with the improvement of 
the Marlborough Brook filter-beds and the drainage of swamps has 
been accomplished by the department, and is described in another 
place. 

The grounds below the Sudbury Dam have been graded and 
planted. The building formerly occupied as an office for the de- 
partment has been removed to a more appropriate location and re- 
ceived considerable improvement and addition, and is occupied by 
the foreman and his assistant in direct charge of the dam and this 
portion of the reservoir. 

A masonry storehouse has been constructed at the northerly end 
of the dam, for the storage of stop planks, and of boats, tools and 
coal, 

The Sudbury Dam and Reservoir have now been transferred from 
the construction to the maintenance department, and they are placed 
under the general supervision of the assistant superintendent at the 
South Framingham office. 

The remaining claims for damages on account of the taking of 
lands for the reservoir have been settled. 

The following is a summary of the purposes of the expenditures 


made on account of the Sudbury Dam and Reservoir : — 


| 
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the towns of West Boylston, Boylston, and in that portion of the 


town of Sterling situated near the proposed work. 


/ “ _ : . eo . 1 
/ During the year, 76 such claims have been filed, making the tota] 
: . 


l, 


1900, 296. 


METROPOLITAN I BOARD. 


WATER BOARD. Jan. 


METROPOLITAN 


of this water we uld lars y lessel the 1 < oft ¢ irry 
away the wa ot t y ‘ ‘ on- 
structed ; ould n- 
sive deposit } t in 
n entire n vst hi the 
sewage to t Mer RLY t ries 
wi iY it to th by t tak- 


the claim 1 16 DY | ioht 
effected with the « t \t G » by 
which $33,000 I f all 


Ill, WORK OF MAINTENANCE, 


Wo 


METROPOLITAN WATER 
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to sums as follows : — 
December 31, 18 8 
Dece er 31, 1896 699 8 
December 31, 1897, i } 
December 31, 1898, } 
December 189 1,349 ‘ 
December ) ‘2 
For the payment of the interest on the b t Com- 
monwealth, the sinki: I equirements i lin- 
tenance and operation of t wate1 rks I ure 
made upon the vari t nd towns constit M tan 
Water District here is ortioned each year to t t boston 
su 1 propor v ol the re re 1 ame Last I , city 
of the preceding year I total y l ind 
towns in tl ist I ( 1 ount 
of s iva tions only one-s f t ‘ city 
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I id | I B L fe | » be 
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| pended by t State Board of Health in its t ute 


amount of $300,000, 
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The smaller sums assessed upon the city of Newton and t town 
of Hyde Park were owing to the fact that neither of th 1ici- 
palities had reached the safi ip ity of its sources, and co tly 
neither had made applicat 1 for water. 

Under the provision of the Metropolitan Water Act, that city 


or town not originally included in the District, any part of ch is 


com] iy OW I I te | syst l l hin 
said ten milk po { Li { Sst ent o1 
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METROPOLITAN WATER BOARD. 


From Beginning of Work 
, 
and ending December 
$1, 1900, 


GENERAL CHARACTER OF For the Year ending 
EXPENDITURES, December.31, 1900. 


— 


Amounts brought forward, . . | $92,479 51 $822,588 70 | $2,528,159 09 $6,008,548 95 


Construction — Con. 
Contracts, distribution system — Con. 
Spot Pond works — Con. 
Newell & Snowling Construction Co., Sect. § 
Moulton & O'Mahoney, . . - Bect. | 64,121 61 
Sundry bills under this contract, ° ° S4 
P.H. Fitzgerald, . ‘ : . Beet. 6, | 22,608 34 
Newell & Snowling Construction Co., Sect. 7, 16,665 93 
Brodhead Contracting Co., dams, . ‘ e 7,947 34 
Holly Manufacturing OCo., high-service 
pumping station, . . ° . . . 46,875 00 
C.H. Eglee Co., gate-house and connections, 7 
C. E. Trumbu!l, drainage system, . . . - 
Glenwood pipe yard :— 
W.L. Clark & Co., stable, . ‘ ; ; 7,808 82 
Lynn Stall Co., stable fittings, ° . . 117 00 
Thomas W. Byrne, electric wiring, stables, 168 70 
Lynch & Woodward, heating and ventilating 
stables, . e e . ° ° ° . 719 00 
Boilers and piping :— 
Lake Erie Boiler Works, Belpaire boiler, 
Chestnut Hill high-service pumping sta- 
tion, . ‘ ° > ° ° Pe . - 
The Atlantic Works, fire tube boilers, . . 14,710 00 
American Stoker Co., stokers on Belpaire 
boilers, . . ° : . ° ° : 760 00 
Lake Erie Boiler Works, vertical fire tube 
boilers, . ° . . . ° . ° 5,851 25 
W. H. Gallison Co., steam piping, ° ° - 
H. W. Johns Manufacturing Co., asbestos 
covering, . ° . ° ° ® ° - 
Fuel Economizer Co., fuel economizer, r 1,643 00 
Pumping engines :— 
E. P. Allis Co., Chestnut Hill high-service, 54,061 50 
Holly Manufacturing Co., Chestnut Hill low- 
service, . . ° . ° ° ° ° 102,375 00 5,025 00 
Travelling cranes :— 
Brown Hoisting and Conveying Machinery 
Co., hand travelling crane, . ° ° P +930 00 
New England Structural Co., hand travel- 
ling crane, . e ° ° . s * 200 00 
Gate-houses, etc. : — 
W. L. Clark & Co., gate-house, northern 
high-service reservoir, . e . ° ‘ 2,646 00 5,242 00 
Baker & Judson, gate-chamber and connec- 
tions, Chestnut Hill Reservoir, . ° . 574 80 9,502 34 
John 8. Jacobs & Son, southern gate-house, 
Medford, ° ° . ° Fy e ‘ 4,400 00 4,400 00 


Amounts carried forward, . P ° F $496,160 47 $822,588 70 | $3,241,389 61 $6,003,548 95 
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total amount of re« 


beginning Januar 


follows: 
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Hs , Vehicles, Field Machinery, et Concluded 
- TC - ewwere-s q_<wee-q—- —oe“e— 
Slei I : 16 
Wa s Harnes 32 
Ha ws R s 25 
Mowing m i Bu 
Ploughs ‘ RS 
Hors kes Har 6 
Road rollers Bc i 
Road scrapers, 2 32 
ledders, 2 Lawn mow 12 
Machi To mad Ot ipplianc Suppl 
Adzes Grindstones 380 
Anc! S, 90 Hoes } ds 172 


Anvils, ; 18 


Axes and hatchets, 170 


Barrows, 122 
Bs - ~r y na +} y > 
jars, crow and others 

Blasting battery, 2 


Blocks, all kinds, ; 197 
Blowers, 2 
Boats, row, . 17 
Boilers, 27 
Diamond drills, 2 
Diamonds for same, K, 


Chisels, . 371 


Cl sts, 20 
Concrete mixer, l 


Derricks, 15 
Dredges, sco 
Drilling machines, 24 


Dynamos, . ; 5 


Engines, ; 26 
Forges, 7 


Furnaces, 1 


Lumber, M feet B, M., 318.7 
Mattocks, 
Mauls, 


Meters, pressu e, ete., 17 
Motors, 2 


Oil cabinets and tanks, 34 
Pile drivers, . 3 
Pipe cutters, 21 
Die plates, stocks, etc., 10 


tapping machine, 1 


190 PUBLIC DOCUMENT—No. 57. 


=~! 


inery, Tools and Other Applian 


Set { nut H rr ls i { I ipes, special castings 
Shove ps, spades, et 1.058 vali man-hole frames and 
Shove 1 covers, ¢ t pipe yards, esti- 
Stor 1er, 1 mated value, $119,210 54 


Temporary buildings and struct- 


rorks not completed: - 


posed Wachusett Reservoir and margins; out- 
property in Clinton, Boylston, West Bovlston, and Sterling; land for 


Weston Aqueduct and Reservoir; and reservoir and standpipe on Forbes 


Completed works, including real estate connected therewith : — 


‘hall Res- 


Wachusett Aqueduct, Sudbury Aqueduct, Co hituate Aqueduct; Whi 


Ashland Reservoir, Framingham Reservoirs 


Nos. 1.2 and 8, Sudbury Reservoir, Lake Cochituate, Chestnut Hill Reservoir, 


», conduit and pumping 


ll Reservoir, Fells Reservoir; Mystic Lal 


statior not used); Mystic Reservoir ; Arlington standpipe; ‘ hestnut Hill 


g vice in stat Chestnut Hill low-service pumping station ; 
>) I d, p station building; temporary pumping station, 
Arlingt ; sewerage system and pumping station. Clinton; 69.82 miles of 

in distribution system; Mystic yard and buildings; Glenwood yard 
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(d) Liabilities. 
There are liabilities as follows : — 


Unpaid bills, . ‘ . ; ‘ ; . : ‘ : ; . $11,000 00 
Due on monthly pay rolls, . , ‘ : F ; : : . 5,100 00 


$16,100 00* 


Amounts reserved on Monthly Estimates, not due until Completion of Con- 
tracts or until Claims are settled. 


NAME. | Work. | Amount. 
} | 
Silvio Casparis, : ‘ * . | Wachusett Aqueduct, Sect. 5, $600 00 
Silvio Casparis, ; ; . | Wachusett Aqueduct, Sect. 6, 700 00 
Auguste Saucier, . ‘ : . | Marlborough Brook _ filter- 
beds, ; ; i) 8,227 50 
McArthur Brothers C ompany, . | Wachusett Dam, . : : 450 12 
Busch Brothers, . A .| Building road, Wachusett | 
Reservoir, ; 600 00 
Moulton & O’Mahoney, . “ . | Wachusett Re sservoir, Sect. 4, 5,704 10 
Nawn & Brock, Tei. = ; . | Wachusett Reservoir, Sect. 6. | 59,000 00 
Long & Little, ; ; : . | Wachusett Reservoir, Sect. 7, 10,779 16 
Fred E. Ellis, , : 4) Shrewsbury Road, Sect. 2, . 200 00 
Norcross Brothers, . ; ; . | Chestnut Hill low-service 
pumping station, , 4,361 42 
McNeil Brothers, , . | High-service pumping sté ation, } 
Items 1 to 7, 101 77 
John S. Jacobs & Son, . ’ . | Gate-house, ( ‘thestnut " Hill 
Reservoir, - 1,400 00 
Beckwith & Quackenbush, . . | Reservoir and foundation for 
standpipe, . ; 2,209 07 
Charles A, Haskin,. ; : . | Tunnel under Mystic River, : 1,936 50 
| 
$91,269 64 


Amounts have been agreed upon in the following cases, but the 
deeds have not passed: Bruno St. Onge, $4,000; Arthur W. 
Woods eéé als., $2,500; city of Boston, $7,531,000, balance, and 
interest. 

On the claims of the following, it is impossible to state the 
amounts due for land damages mentioned above, the same not having 
been liquidated, but being still subject to negotiation or adjudica- 
tion: Margaret F. Tonry, heirs Thomas Prendergast, Margaret 


* Miscellaneous current bills of 1900, including those coming in from time to time after Jan- 
uary 1, have since been paid. 
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order to provide for the additional expenditur: i j illed 
rhe State B | of Health, in its report to t L 1 the 
estimated that tl ost of the recon led nt to 


$19,045,800. The Metropolitan Water Act, a L, ever, 
requ ed ti Board not only t ry « t the nded 


by the State Board of Health, but also required t Board 1 ume 
and complete the construction of the Sudbury R I r, 1 had 
been b yun DY th citv of Bosto ‘ ind to t e the m I ‘ cS of 


water supply of that city and of the cities of Malden, M: rd and 
Melrose at Spot Pond. No further estimate was presented to the 


additional amount which would thus be required, either fi e Sud— 
bury Reservoir, or for the main works of water supply of the city 
of Boston, or the works at Spot Pond; but the Legislat ithor— 


ized the issue of bonds for th payment of th operatio f the 
Board, from time to time as might be 1 quired, to an amount not 
exceeding a lump sum of $27,000,000. 

The Board has gone on, and has not only proceedt l to « struct 
the works embr iced in the original scheme, put has finished the 
Sudbury Reservoir and taken the other works, as required, from the 
city of Boston and from the cities of Malden, Medford and Melrose. 
It believes that the works which are embraced in the original s« heme 
will b compl ted within the sum of $19,045,800, estimated by the 
State Board of Health, as it has thus far kept within the origingy 
estimates. The Board has in addition expended for reimbursemeyy¢ 


to the city of Boston and for completion of the Sudbury Reserv oj 


$2,920,109.46. It has paid on account to the city of Boston fo,» 


the works taken on Ja uary 1, 1898, the sum of $5,000,000. The 
payments and requirements for carrying out the original s heme. 
and the payments made for the Sudbury Reservoir, and on accouyy¢ 
to the city of Boston, will thus absorb substantially all of the 
27,000,000 already appropriated. 

It has become necessary, as has been shown, to begin at once the 
construction of an additional aqueduct, to convey the water from the 


Sudbury River to the Metro; 
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litan District. The State Board or 
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REPORT OF THE CHIEF ENGINEER. 
To the Metropolitan Water Board 
GENTLEMEN : — The following is a report of the operations of the 
engineering department for the year ending December 31, 1900. 


ORGANIZATION, 
The general organization of the Engineering Department remains 
the same as last year, except that a new departm nt was established 


September 24 for the construction of the Weston Aqueduct, with 
Horace Ropes as department engineer. 


The list of « ngineers reporting dire¢ tly to the chief engineer is as 
follows :— 


DexTeR BRACKETT, Engineer, Distribution Department. 


DESMOND FirzGERALD, . Engineer, Sudbury Department 
THomas F. RICHARDSON, Engineer, Dam and Aqueduct Department 
Hiram A. MILLER, Engineer, Reservoir Department. 
Horace Ropes, . Engineer, Weston Aqueduct Department 
ALFRED D. Fun, . . Principal Office Assistant 


Joun N. FerGcuson, . Office Assistant 


Joseph P. Davis, A. Fteley and Hiram F. Mills have continued 
to act as consulting engineers. 
Will J. Sando resigned the position of superintendent of pump— 


ing stations on August 31, in order to accept a position as manage; 


of the water works department of the International Steam Pump 


Company. 
At the beginning of the year the engineering force, includin ~ 
both those engaged upon the construction and maintenance of the 


works, numbered 183, and gradually diminished until Marc} 


h 10, 
4{Mnount 


when it numbered 171, then increased with the increasing 
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CONSTRUCTION. 


CONTRACTS. 
A detailed statement of the contracts made and pending during 
the year is given in Appendix No.1. The following statement gives 
a summary of all the formal contracts charged to construction from 


the beginning of the work to the end of 1900: 


SE 


N A ximate 
PORTION OF WORK ‘ 


Wachusett Reservoir, . 4 , A : 93 g 
Wachusett Aqueduct and Clinton sewerage, . 20 
Wachusett Dam, ‘ ‘ : ‘ 2 
Sudbury Reservoir, contracts assumed from the city of 
Joston (uncompleted portions), 11 583,220 54 
Sudbury Department, reservoir, filter-beds and pipe 
lines, contracts made by Metropolitan Water Board, 20 895,850 72 
Distribution Department, including pipes purchased for 
other departments, ; ° . ° ; ; : 130 3,538,698 O85 
Totals, : . ; ; . . ; F : 206 | $10,026,752 o4 
Number of contracts made and assumed in 1896, . ; ; ‘ ° 56 
Number of contracts made in 1897, . , ; ; e , : 53 
Number of contracts made in 1898, ; ; ‘ : R ‘ 10 
Number of contracts made in 1899, ; ; : , e . . : 44 
Number of contracts made in 1900, . ‘ ; “ : P 13 
206 
Amount of contracts made and assumed in 1896, gy only 


the uncompleted portions of contracts assume d from the city of 
Boston, 
Amount of contracts made in 1897 (approximate),. 


Amount of contracts made in 1898 (approximate), . 


Amount of contracts made in 1899 (approxi 


Amount of contracts made in 1900 (approximate),. : : . 1,748,655 
} : 8 49 


$10,026,752 
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N 1897 ‘ 
N 1898 7 
\ r ~ 7 
\ 7 
N ] it] 
. ib nber 31, 19 12 

206 
A 18 gi 149 77 
\ TRO | 1 wd 
A SIS 1435 8 O8 
‘ ‘ ‘ ay 
\ 1809 215 34 
A 779,889 08 


I 675.760 57 
$1 38,752 24 
] W 11S ] I 


17 
\ 1898 D 
141 71 
\ au J 
791 72 
\ , D 
)97 i 20 
87,545,942 14 
. 
y 


or 


of all contracts completed up to the present time final 


have been made without any legal controversy. 
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RESERVOIR DEPARTMENT. 


Hiram A. MiLter, Department Engi 


The organization of the engineering stafl " een somewhat 
modified during the year, and the force has been increase 1. \lex- 


ander E. Kastl, division engineer, has continued in charge of the 
work at the North Dike, including that being prosecuted by day 
labor as well as the contract work. Charles E. Wells, division 
engineer, has continued in charge of the inspection of the removal 
of soil from the Wachusett Reservoir and the supervision of the 
contractors engaged in that work. On account of the large increase 
in the work of removal of soil, Charles A. Bowman, division en- 
gineer, has been relieved of charge of road construction, and his 
time has been mainly confined to his duties in cha ré of the force 
reports, measurements, estimates and other engineering work con- 
nected with the removal of soil, other than the inspection and the 
supervision of the contractors, and of the final records of the de- 
partment. For a large portion of the year assistant engineers 
Harry J. Morrison and Moses J. Look have reported directly to 


the department engineer. They have been in charg of road con- 
struction, preliminary investigations and miscellaneous engineering 

’ A > 
work. 


The total engineering force in this department has varied from 56 
to 86. In addition to this force, a portion of th drafting work has 
been done by employés of the Dam and Aqueduct Department, 
increasing the total force employe d by an average of 1. 

The main office of this department has been continued in the 
building constructed by the Board for an engineers’ off t the 
corner of Walnut and Prospect streets, in Clinton. The branch 
office on Boylston Street, in Clinton, was discontinued January J] 
The othe three branch offices, one near the North Dike, in Cl ntom, 
one at Sawyer’s Mills, in Boylston, and the other at West Boy lstom. 


have heen continued throughout the year. 


Norra Dike. 
Work upon the North Dike has been in progress during the 


under the following contractors : — 
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The embankment of sand and gravel on the water side of the 


dike is far advanced toward completion. Che heavy stone facings 
of the embankment, to protect it against waves, s not yet been 
begun. The total length of the dike on the wat ide at full-reser— 


voir level is 10,498 feet. 
The contract work on the northerly slope of the easterly p< rtion 
lat +) 


of the North Dike, from the toe up to el 
pleted by the contractor and accepted from him under the terms of 


on 89d, ! ! com— 


the contract. 

In addition to the contract work, the following work h been 
done at the North Dike by a day-labor force : 

The sheet piling work (described in detail 6n pages 81 and 82 of 
the last annual report) was continued. The greatest number of 
6-inch sheeting piles driven in any one day was 28. These piles 
were 2014 inches wide, 15 of them being 46 feet and 13 4514 feet 
long. The tops of the piles when driven were 5 feet above the 
bottom of the cut-off. On the easterly portion of the dike, 56-inch 


sheeting has been driven for 154 linear feet and 4-inch sheeting for 
4 linear feet, making a total of 158 linear feet; on the westerly w 
portion, 6-inch sheeting has been driven for 454 linear feet and 


41-inch for 835 linear feet, maki a total of 1,289 linear feet; the 


total for both portions, 1,447 linear feet. This, added to 3,798 


coImM— 


29 


linear feet (amount driven in 1899), makes the total leng 
pleted sheeting 5,245 feet. The work was comp! ted on M y 


c 


Where the trench was excay ited to the rock, the surf: f the 


rock was care fully washed off with a hose, using wate! ind I L COn— 
siderable pressure; all seams were car fully cleat out, d, if 
small. filled with Portland cement mortar, or, if large, vith bricks 
laid in the mortar. Brick cut-off walls were built where 1 eded, 


and the entire rock surface covered witl 
with whitewash brushes. At the westerly portion of the Nort, 
Dike 13.550 square feet were treated in this way, which, added ta 
the 63,700 feet previously treated, n ikes 
feet. 
During June a sluiceway was constructed across the small dike 
> 


rom the main dike from ov e- 


in order to prevent any surface water 
flowing the small one. 


During the early part of the year some of the earth deposit ea 


ithi » cross-secti d » dike was consolidated by saturatj 
within the c1 ction of the dike was « lidated ry sat ratin 
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it with water pumped from Coachlace Pond and from the main cut- 
off excavation on the west side of Coachlace Pond. During the 
latter part of the year th il from the reservoir deposited in the 


larve embankment in Coachlace Pond has been consolidated by sat- 
tion wit! ut tained by a connect with the Clinton Water 


The maximum day-labor force employed at the North Dike was 
70 men and 7 horses, for the week ending January 6, 1900. 


f the entire dike where soil has 


been deposited, and an estimate made of its volume in embankment, 


for the purpose of determining the amount of shrinkage by com- 
paring this volume with that obtained by measuring the soil in 


RELOCATION AND ConstrRuUCTION OF ROADs. 
Considerable progress has been made on the construction of 
roads around the reservoir, to take the pla e of those discon- 
tinued and to be discontinued, between Clinton and West Boyls- 
ton, and also between Boylston ‘ entre and West Boylston. Some 
progress has also been made upon plans for the r location of the 


roads in West Bovlston between the villages of West Boylston and 


1899. The work was completed, and ved by them October 


At the commencement of t year 1 vork of structing this 
juncti of ‘J le al Pierce streets in 


West Boylston to the road in Boylston ling fi Boylston Centre 


to Shrewsbury, a distance of 15,050 feet, was about two-thirds com- 
pleted. During the year this work has been completed 


New contracts have also been made and completed for regrading 
Temple Street between Worcester ind Pierce streets, an additional 
distance of 5.099 feet, and the entire road-h« i for the whole distance 


of 20.149 feet has been surfaced with broken stone 15 feet wide and 


6 inches thick. 


METROPOLITAN 
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BOARD. 


The contractors on this work have been: - 


Busch Brothers, - ‘ é ‘ P . Contra 
Thomas H, Gill, ‘ ‘ , : ‘ : Contract 
T. Stuart & Son, ; a ‘ Contra 


Fred E. Ellis, 


Contracts 190 ar 


A description of the operations of each contractor is give) 


the head of contracts. 


t1/6 
* 12 
1 
t 189 
1101 


The principal items of work done by these contractors durir x the 
year have been: - 
Earth excavation (cubic yards) 19. , 
Rock excavation (cubic yards), 302 
5 e paving (cubic yards), { 
M nry (cubic yards) ‘ 
Hewes nd cast-iron pipe ilverts ( ear feet), 178 
Sewer pipe side drains ( ear feet 1.358 
i ng surfa f road-bed (linear feet), 6 19 
Broken stone in place (tons inds), 12.698 
Of the earth excavatior 1.789 cubic vards represent s from 
the reservoir, and 300 cub yards of gravel wer ed to cover a 
muck hol Chere w: also $3.567 worth of extra work perf rmed 
by the contractors, mainly in riprapping brook channels and repair- 
ing a culvert, one end of which has been undermined vy the floods 
Embraced in the above summaries, also. is the rebuild of = 
culvert washed out on the Worcester Road. in Boylston hort 


distance toward Worcester, from where 


enre 


Quantities contract Vo! 
i 
1/ 
Sewer and cast-iror pipe culverts (linear feet), 
Sewer pipe side drains near feet). 
Shaping surface of road-bed (linear feet), 
0 pounds), 


1901. PUBLIC DOCUMENT —No. 5 91 


Of the earth excavation, 43,755 cubic yards represent soil from 
the reservoir and 300 cubic yards earth used to cover a muck hole. 
The total cost of the contract work in connection with this road was 
$77,003.73. 

In addition to the above, 160 cubic yards of slope paving and 11,- 
794 feet of guard fence, consisting of two spruce rails fastened to 
chestnut posts, have been built by a day force, making, with the 
1.500 feet of similar guard fence constructed the previous year, a 
total of 13,294 feet. The day force also seeded the embankment 


slopes, cut the grass, and maintained the road from the time it was 


completed by the contractors until its construction was approved by 


the Massachusetts Highw ry ommission. 


New Road f Clinton to Lancaste Street. West Boylston. 
Two hundred and ninety-five linear feet of sewer pipe drains and 
one catch-basin were construct 1 at South Main Street in Clinton. 
That portion of the road between the South Meadow Road and Lan- 
caster Street was maintained from the beginning of the year until 
the construction was approved by the county commissioners, on 


June 19, 1900, 


A dav force constructed an iron pipe culvert 60 feet long, with 


masonry fi ad wall containir ¢ 5 cubic y ird ‘ and 177 square vards 


of cobble-stone gutters. [his force also maintain¢ i the road until 


the construction was approved by the county commissioners, on 


A day force built a temporary ridge on piles, with masonry abut- 


ments, over the Nashua River at Prospect Street in West Boylston, 


to take the place of the stone arch ridge w 1 was destroyed by 
the flood of February. This bridge is 18 feet wide and 99 feet 
long. Six hundred cubic yards of stone, the wr kage of the old 
arched bridge. were removed from the bed of the river. There 


were 24,000 feet B.M. of spruce and hard pine lumber used in its 
construction, and 80 cubic yards of dry masonry laid in the abut- 


ments. 
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ENGINEERING AND MISCELLANEOUS WORK CONNECTED WITH ROADs. 


Topographical surveys have been made of 123 acres. Pla Ww- 


- } 


ing the location of a new road on tl 


ie northeast side of the reser- 


voir from Lancast« r Street to Pl isant Street in West Boy! t 


distance of 6,346 feet, have been prepared, tog ther with an estimate 


of the quantities required for the construction of this road. 


In connection with the surveys and investigations for the proposed 


new highway crossing of the Wachusett Ress rvoir, between West 


and South Boylston, 89 test pits, averaging 6 feet in dept! ive 
been dug to the rock surface, and a contour plan of the rock surface 
has been prepared. The new highway in the village of Ona cdale 


cannot be definitely located until the relocation of the Central Mas- 
sachusetts Railroad has been determined. 


In addition to the engineering work connected witl 


tion of new roads, 434 miles of trial lines for new roads have been 
" 


run and profiles of 51 1 miles have been made. 

Record plans, on white paper, of all the roads which have been 
constructed (7 plans in all), have been made and filed wit the 
] 


various towns in which the roads have been constructed. A tracing 


of the Shrewsbury Road has also been filed with the county com- 


missioners. Two plans for the discontinuance of roads have been 
made. 

When Boylston Street was constructed, in 1898, a temporary 
culvert was built across River Street, to serve until the embankment 
should be thoroughly consolidated. During the present year this 
temporary culvert was replac | by a perm t 12-inch } ert, 
by a day-labor force. This force has also set 43 stone monuments on 
the road locations, and has maintained lanterns at the ends of dis- 
continued roads for a period of six months aft eir d nti Ince 


Frequent repairs have been made by Nawn & Brock, as extra work 


Sawver’s Mills to Boylston Centre, such repairs being required on 
account of the operations connected with the stripping of soil from 
the reservoir. The maximum day-labor force employed in connec- 


tion with the relocation of roads was 55 men and 15 horses for the 


week ending May 5, 1900. 
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REMOVAL OF SOIL. 
Only one small contract has been made for the removal of soil 
during the year. The engineering and other work pr liminary to 


letting additional contracts | is, however, been continued. For the 


cuidance ot the nspectors, the orgal 


ic matter in 702 samples of soil 


has been determined, as well as the rate of filtration through 39 


The total amount of soil removed and to be removed from the 


Wachusett Reservoir is at present estimated to be some 6,600,000 


cubic yards from approximately 4,200 acres; of this the total amount 
removed in previo years, not including that removed from the 
pond of the Lancaster Mills, which was temporarily dé posited along 
Lhe rgins « ‘ ll pond above the site of the main dam and left 


to be removed to some other location, was 600.377 cubic yards, 
removed from 458 acres. In 1900, 1,678,346 cubic yards were 
removed from 900 acres; this, added to the amount removed in 
pre vious years, makes a total at the end of 1900 of 2,278,723 cubic 
, or 34 per cent. of the estimated total, removed from 1,358 

res. Of the soil remaining, about one-half is provided for under 
existing contracts. On an accompanying plan of the reservoir the 
completed portions are shaded. 

Of the soil removed to the end of the year 1900, 168,369 cubic 
yards were used for road embankments and for filling shallow flowage, 


ards have been used in the North Dike. There 


have been 9,008 cubic yards of earth used during the year to cover 
deep muck to the de | th of about 1 foot. 


The soil used in construc ting roads and that taken from the por- 
tion of the reservoir near the dike has been loaded into dump carts 
and hauled directly to the work. The remainder, and by far the 


larger | irt, has been loaded directly into cars, OF first loaded into 


carts and then dumped into cars at the dumping platforms. A very 


| 


large part of the soil loaded into cars has been hauled directly to the 
dike by locomotives over the main line of double 3-foot gage track 
Which passes near the South Clinton station. \ large portion, how- 
ever, has been hauled by locomotives to the foot of two inclines, and 
there hauled by stationary engines to th top of a bluff, to be again 
hauled by locomotives at the higher level to the dike. One of these 


inclines was situated a short distance east of the main line of rail- 
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way, and the other on the northerly side of the river, about midway 
between the South ( linton station and maw ye r’s Mills 
The plant employed in this work, exclusive of horses and carts, 


has been: — 


91.5 m so! foot gage tra 
25 | motives, 8 to 16t s 
725 cars, 1} to 34 cubic y irds capacity 
2 50-horse-power hoist ng engines 
Soil has been removed during the year by th following con- 
tractors :— 
Moulton & O'Mahoney, . . : ; Contract 150. 
Cenedella Brothers, } , , : Contract 160 
Nawn & Brock, . ; 2 Contract 166. 
Busch Brothers, : ‘ ; : Contract 176 
Long & Little, 2 e P p - Contract 183 
Martin Marphy, . . ; ; Contract 186 
Newell & Snowling Construction Company, Contract 197. 


Their operations are described more particularly under the head 
of contracts. 

A day-labor force, under the direction of the engineering staff, 
removed 4,700 cubic yards of muck from 1.67 acres around the edges 
of Carville’s Pond, leav ing the cé ntral portion, where the muck is deep, 
to be covered with gravel. This work was comme nced January 29, 
1900, and completed June 26. The maximum force employed was 


24 men and 8 horses, for the week ending June 16, 1900. 


ConrTracts, WACHUSETT RESERVOIR. 


Contract 150, Moulton & O’ Mahoney. 
Excavating Soil from Section 4 of the Wachusett Reservoir, and excavaling and 
refilling at the Easterly Portion of the North Dike, Clinton. 

On April 10, 1899, a contract was made with Moulton & O’Ma- 
honey for re moving the soil from some 270 acres of the reservoir, 
near the easterly portion of the North Dike, known as Section 4, 
and rolling it in 6-inch layers in the main cut-off at the easterly 


portion of the North Dike, and also in the secondary cut-off, which 


their contract required them to make; the material from the second 


sve 
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to b used so far as practicable in the se ondary embank- 
ment and in the road embankment near South Main Street on the 
new road from Clinton to Lancaster Street in West Boylston. 

By far the larger part of the soil taken from this section has been 
removed in dump carts; but on that part of the section west of 
Sandy Pond and south of the forme public road leading from 
Clinton to West Boylston, a portion of the soil was removed by a 
force loading directly into cars that were hauled by locomotives to 
the dike; and on the extreme southeasterly portion of the section 
some of the soil which was loaded into carts was hauled to a dump- 
ing platform, constructed for use on Section 6, where it was dumped 
into cars and hauled to the dike with soil from that section. 

During the year the contractor has cleared and grubbed on the 
site of the reservoir 125 acres, and has removed 140,910 cubic yards 
of soil. This, with the 125 acres cleared and erubbed and the 
196,300 cubic yards of soil removed during the previous year, 
makes a total of 250 acres of clearing and grubbing and 337,210 
cubic yards of soil removed. During the year 6,251 cubic yards of 
earth were used in covering the muck at the bottom of a kettle-hole 
west of Sandy Pond. At the North Dike 11,240 eubie yards of 
earth have been removed; this, added to the 113,900 eubic yards 
removed during the previous year, makes a total at the completion 
of the contract of 125,140 cubic yards of earth excavation. There 
were also 3,821 cubic yards of soil excavated at the North Dike 
during the previous year, and in the same year a 30-inch brick 
barrel culvert was constructed beneath the road embankment. 

The maximum force ¢ mployed in 1900 was 197 men and 80 horses, 
for the week ending November 24. 

The contract was completed on December 18, 1900, and included 


the following items: — 


Clearing and grubbing (acres), . ; ; : : 255.77 
Soil excavation (cubic yards), . , : p . ; 341,081 


Earth excavation (cubic yards), . ; ‘ s : 131,891 


Masonry (cubic yards), 66.02 


Dry paving (cubic yards), : : ; < 21.38 
The amount of the contract was . : , ; - - $157,180 387 


The excess of the earth excavation over that called for by the 


preliminary estimate is mainly due to the addition to this contract 
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96 


of the unfinished portion (74,058 « ubie yards) of the excavation for 


the main cut-off at the easterly portion of the dike, which was com- 


menced under another contractor, who was unable to complete the 


work. 
Contract 160, Cente la Brother 
Excavating Soil frum Part of Section 5 of the Wachusett Re r,a mavaling 
and refilling at the Wester Portio the North Dike, Clint ; 

This contract was made on June l L899, a d ed for t exca- 
vation of the main cut-off trench at the westerly portion of t North 
Dike, the ex« avation of soil from the larger part of Section ¥ itu- 

I 
ated in front of this portion of the dike, the const tion ot uch 


of the new road from ¢ lint to Lancaster St West B iston 
as is situated behind this p rtion of the dike, and the construction 
of a drain at the northerly to of the dike for the purpose of t ng 


care of the surface water whit h falls between the dike and the road. 


The material excavated from the cut-off tren was us n con- 
structing parts of the main embankment and the road embankments, 
and the remainder was deposited south of the northerly t the 
dike. The soil excavate 1. where suitable for the purpose, was de- 


posited and rolled in 6-inch layers in the main cut-off, and, where 


unsuitable for this purpose, was deposited near the toe of the dike 


Some of the « irth in the main cut-off was remove d by derri ks, 


but by far the greater part of the earth and all of the soil were 


removed by loading into carts. 
During the year the contractors have excavat d at the dike 1, 
cubic yards of soil and 19,307 cubic yards of earth ; this, with the 


7.900 cubic yards of soil and 133,800 cubic yards of earth exca- 


vated in 1899, makes a total of 9,389 « ubic yards of soil and 153,107 
cubic yards of earth excavated at the dike. On Section 5 the con- 


tractors have cleared and grubbed 70 acre sand removed 125,449 cubie 


vards of soil: this, added to the 24 acres cl ared and grubbed and 
the 72,700 cubic yards of soil removed in 1899, makes a total on 


Section 5 of 94 acres of clearing and grubbing and 196,049 cubie 


yards of soil. 
The drain and the road were completed in 1899. 


The maximum force employed during the year hi 211 men 
and 79 horses, for the week ending May 12. The contract was 
completed on August 18, 1900. The principal items in the final 


estimate are as follows : — 


102,020 
13 
r f " 
7 104 
7,194 
18 
gx R 4 


On J 39 is made with Nawn & Brock for 
on { e rt of the dike, with the exception of 
t purpose, with the exception 
f y ll a nts of 1 and vel, was to be ob- 
tained by rh} ng si ire ‘ (UU I ’ } nas Section 6 
ot the W sett Reservoir By far t greater part of this sec- 
{ ted t of the S ( t station and south of the 
{ M t 4 | é , however, a large area 
the South Clinton station 
ng the bed of Coachlace Pond. mmediately 

\ B é lt f the ‘ the por- 

vest of the South Clinton station, but on August 
, Q t ent <« t | t t Moulton & 

O'M rt f t f the South 


’ I 
‘ Ni i) pprox- 

) » « ea it ti Veal 
, f ton locomo- 

Sout (Clintor 
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On the low ground along the river, where 1t ! ible 
to do so, the contracto1 has loaded the rectl t throw- 
ing the track as the work progr ed. On other portions of the 
work, where this at thod Was Lmpracticabdl th | eel ided 


into carts and hauled to dumping 


dumped into the cars. 


There have been 980 cubi y irds of soil used in fi r a irea 
of shallow flowage, a short distance east of the former public high- 
way leading from Sawyer’s Mills to Boylston Centre. There have 
been 167 cubic yards of earth used in covering muck, and 128 cubic 
yards have beer cle pe sited in a road em nl ent 


At the North Dike the soil from this section | ween deposited 


mainly in the part of the dike at Coachlace Pond. It has been r lled 


in 6-inch layers for a distance of 100 feet north of the main « bank- 
in 714-foot layers between the rolled em) ment 


and the secondary embankment, an i deposited in such manner as the 


ment, deposited 


contractor deemed desirable between the ondary embank tand 
the nortl vy toe of the dike. The northerly slop of the dike up to 
contour 355 has been craded to th require d form and 1 een ace 
cepted. There have been 16,906 cubi yards of earth and 780 of 


gravel, borrowed from the site of the reservoir, deposited in the 
main and secondary embankments, 610 cubic yards of the earth hav- 


TROY 


ing been deposited in 


Moulton & UO Mahoney, subcontractors, in L899 remove 1 the muck 
from the small area south of the dike at Coat hlace Pond, by loading 


it into cars, hauling the cars up an incline to the level of the railroad 


embankment previously constructed, and then hauling this material] 


along this railroad embankment to the north of the seco dary cut 


off, where it was deposited. There were 8,773 cubic yards taken 


from this area. The remainder of the soil hauled by the subcon-— 


tractors from Section 6 to the North Dike was either loaded directly 


into cars on the low ground north of the Nashua River below South 


Clinton, or into carts, from which it was dumped into cars at dump- 


ing platforms, except 14,553 cubic yards (2,158 in 1899 and 12,395 


in 1900) hauled directly to th North Dike in car 

The soil loa led into cars Was DnAUlCe i by locomotives t tn foot of 
the incline east of the road running n rtherly from Cunningham’s 
bridge, hauled up the incline by a oisting engine, and hauled by 


locomotives from the head of the incline to the dike. There were 
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32,745 carloads, amounting to 81,776 cubic yards, hauled in this 
manner during the year ; this amount, added to 9,300 carloads, con- 
taining 16,744 cubic yards, hauled during the previous year, makes 
a total of 42,045 carloads, containing 98,520 cubic yards. 

At the North Dike the soil when suitable was deposited and rolled 
in 6-inch layers in and over the main cut-off, over the secondary 
cut-off, or in 71,-foot layers between the two cut-offs. When un- 


suitable for this purpose, it was deposited north of the secondary 


7 
i 


The plant employed by the principal contractors has been : — 


16 8 to 16 ton locomotives. 
500 dump cars, 34 cubic yards capacity. 


13.9 miles of 3-foot gage track 


That in use by the subcontractors has consisted of : — 


5 8 to 12 ton locomotives 
1 50-horse-power hoisting engine 


} 


-foot gage track 


4.4 miles of 3 
125 dump cars, having an average capacity of 24 cubic yards. 


The total amount of work done during the year under this con 
tract has been: — 
Total to 


To December | For the Year 
December 


1, 1809. 1x 31. 1900 
Clearing and grubbing (acres), : ; 15 806 851 
Soil excavation (cubic yards), . , 168,800 1,080,745 | 1,249,545 
Earth excavation (cubic yards), t ’ . 660 16.541 17,201 
Gravel excavation (cubic yards), : = 780 780 


The maximum force employed during the year was 995 men and 


116 horses, for the week ending October 20. 


Contract 176, Busch Brothers. 
Excavating Soil from Section 9 of the Wachuseti Reservoir, and building a Road 
in West Boylston and Boylston 
This contract was made on July 29, 1899, for the purpose of con- 
structing to subgrade a road from the junction of Temple and Pierce 
streets in West Boylston to the road leading from Boylston Centre 


| 


to Shrewsbury, ready for the broken-stone surface of the road. 


METROPOLITAN WATER BOARD. 


The work performed under this contract was as follows: 


Steet iF ve 
1,18 
Earth excavation (cubic yards), ‘ 89 840 9,662 ) 9 
Rock excavation (cubic yards), . 1,892 1,07 2,9¢ 
Slope paving (cubic yards), ; 190 4,177 1,667 
Masonry, . ; 532 7 ) 
Sewer pipe and cast-iron pipe culverts (linear 
feet), : ; ; ‘ Rp 273 7 28 


Of the total earth excavation, 43,755 cubie yards represent soil 
removed from the site of the reservoir, and used partly in the road 
embankments and partly in filling the shallow flowage along the mar- 
gin of the reservoir in the vicinity of the road; 300 cubic yards of 
earth were also used in covering a small muck pocket below the fl Ww 
line. 

The maximum force employed on this contract during the year 
was 79 men and 45 horses, for the week ending May 5. 


The amount of the contract was $35,160.63. 


Contract 183, Long & Little. 


Excavating Soil from Section 7 of the Wachusett Reservoir, and building a Part 
the Westerly Portion of the North Dike, Clinton and Boylston 


This contract was made on December 12, 1899, and called for the 
excavation of 650,000 cubic yards of soil from 313 acres of the 
Wachusett Reservoir site, known as Section 7, and depositing it in 
the westerly portion of the North Dike, east of the railway opening 
through the main embankment. The section includes the intervale 
and the steep slopes on both sides of Cunningham’s Brook, the inter- 
vale on the river between Clinton and Sawyer’s Mills north of the 
Central Massachusetts Railroad, the steep slopes on the northerly 
side of the intervale and a portion of the Catholic Cemet« ry in ¢ - 
ton. Che contract also provides for the completion, with the ex p- 


tion of the slope paving, of the northeasterly 2,400 feet of the 
we sterly portion of the North Dike, the completion of the main em- 
bankment of earth and gravel, and the partial construction of the 
soil embankment between the part to be completed and the railway 


ope ning. 


PH? 
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No contract work was done previous to 1900. All the soil from 
the intervale between the Nashua River and the Central Massachu- 
setts Railroad, and a small amount from the north side of the river, 


has been removed by a plant consisting of: — 


1 50-horse-power hoisting engine. 

4 12 to 15 ton locomotives 
100 dump cars, 24 cubic yards capacity 

3.2 miles of 3-foot gage track. 

The soil from the intervale is loaded into cars, hauled to the foot 
of the incline constructed up the slope midway between South Clin- 
ton and Sawyer’s Mills, drawn up the incline by a 50-horse-power 
hoisting engine, and hauled by a locomotive from the head of the in- 
cline to the dike. There have been 63,563 carloads of soil, contain- 
ing 176,587 cubic yards, removed from this area to the North Dike. 
Along Cunningham’s Brook and at the old Catholic Cemetery a force 
working with horses and carts has transported 51,092 cubic yards of 
soil to the dike. A considerable amount of soil removed from the 
Catholic Cemetery has contained very little organic matter, and has 
been deposited in the earth embankment at the dike. There have 
been 164 cubic yards of earth taken from Section 5, east of the old 
West Boylston Road, and used in reenforcing the northerly side of 
the earth embankment at the water slope of the dike. There have 
been 1,700 cubic yards of earth used to cover the deep muck at the 
foot of the steep slope on the north side of the intervale between 
South Clinton and Sawyer’s Mills. There have been 655 cubie 
yards of gravel used in facing the water slope of the main embank- 
ment. 


The total quantities of work pe rformed under this contract have 


been as follows: 


' 

Clearing and grubbing (acres), i : 46 ' 
' 

Soil excavation (cubic yards), . . : 227 679 

Earth excavation (cubic yards), : e : 1,864 

Gravel excavation (cubic yards), ‘ ‘ 655 


The maximum force employed during the year was 208 men and 


19 he rses, for the week ending ) tobe r 27. 


56340 


METROPOLITAN WATER BOARD. 


Contract 186, Martin Murphy. 
Transporting Soil and Earth from St. John’s Catholic Cemetery to Uu 
Dike, Clinton 

The contract of the committee of the St. John’s Catholic C¢ 
with Martin Murphy for the removal of bodies from the old ( 
Cemetery, called for the excavation to a dé pth not exceed 
feet of a certain area at the old cemetery southeast of the old « 
road leading through the cemetery. As this contract requi 
handling of all the material, an additional contract was mad 
Martin Murphy to load this material into carts, haul it to t 
erly portion of the North Dike, and deposit it partly in th 


and partly in the soil embankment. This work was commenced 


April 6, 1900, and was completed on September 18. 


The total quantity removed was 18,882 cubic yards. Th 


mum force employed was 17 men and 28 horses, for the week e1 


April 21. 
Contract 187, Thomas H. Gill. 


Culverts on the Shrewsbury Road, West Boylston and Boyl 
Worcester Road, Boylstor 
This contract was made on April 28, 1900, for the consti 


of the necessary culverts on that portion of the Shrewsbury R 


W est Boylston, between Worcester Street and Pierce Street 


merly known as Temple Street, for some additional culverts 


necessary on the remaining portion of thi hrewsbury Ri 


for the rebuilding of the culvert washed out on the Worcest 
| 


in Boylston, near the Shrewsbury Road. The work was com 


on August 13. The maximum force employed on this contra 
86 men and 11 horses, for the week ending June 9, 1900. 


The principal items in the final estimate are as follows: 


Earth excavation (cubic yards . . : ai 


Slope paving (cubic yards), 


Masonry (cubic yards), 


Sewer pipe for side drains (linear feet), 


The amount of the contract was 


PCRS 


1901, P 


Improving Part of S 


This contract v 


grading that porti 


Street and Pierce 


| ‘ ry . 
pie street, and iol 


porti n and also t 
Hartwell 


and Boylston, a t 


streets, 


under this conti 
The maximum t 
week ending July 


formed : 


Earth excava 

R excavation 
inch sewer p 

Shaping sur ‘ 

Br ns 

r} im 


Surfacing Secti 


Ches¢ sections 


: nfraect lat 
Che CONLPACLS, Gal 


stone that portio1 
tion 1 and the r 
Shrewsbury. W 
completed on © 


men and 68 hor 


Work on Section 


tober 1, the n 

for the week endi 
The final esti 

formed : 


: : : 
iximum torce employed 


ing August 11. 
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1900, for the 


he portion of the same 
between 


VW ork 


and completed on 


approxu tely to the line 
I 


il length of 7,673 feet. 


ree emmy oyed was 40 men and 14 


wed the following quantitic 


{ Hic ya 1s) 
for side drains ear feet) 
f road-bed ( ear Teet), 
l t 2, pounds) 
( trac Vas 


tracts 190 and 191, F.. EB. Ellis. 


, i 1? y - 
d June 11, 1900, called for surfa 


of the Shrewsbury Road between t 


mad ou 

ork on S ction 2 was commenct 
har 7 } . vimum force rl 

tober 1, the maximum force empi 

ses, for the week endin 


showed the following 


Road between 


Septe mber 15. 


being 44 men 


103 


purpose of re- 
W ore ester 


known as Tem- 


road between Pi ree and 


ymmenced 


” 
& 


ng with broken 


he end of Sec- 


Boylst mn leading from Boylston Centre to 
d July 11 and 


yyed being 48 


L900. 


3 was commenced July 3 and completed on Oc- 


and 56 horses, 


quantities of work per- 


METROPOLIT 


been set on these lines. Taki 


Wachusett Reservoir site have 


AN BOARD. 


WATER 


Earth excavation (cubic yards), 1 ’ 
Shaping surface of road-bed (linear ot) 6,68 
Broken stone in place (tons, 2,000 pound i . 
Amount of contract 310.654 39 
Contract 197, Newell & Sn ing Cons tion ¢ 
Excavating Soil fr Part of Section 8 the Wachusell Re vot i 
tl in the Westerly Porlti ( North Di lint Sterlt 

As a larger proportion than was expected of tl oil take " 
Section 5 of the Wachusett Reservoir by Ce1 le Brothers, 1 ‘ 
Contract 160, was found to contain so much organi itter t 
render it unsuitable for rolling in 6-inch layers in the Lin « f] 
a considerable portion of this cut-off near the old West Boylst 
Road was left unfilled under th ontract () Au t 7, 1800, 
contract was made with the Newell & Sn Construction Co 
pany for excavating the soil from a part of Section 8 of t reservoll 
and completing the filling of this portion of the cut-off W ork 
this contract was commenced August 17, | prosecuted Gg \ 
so that it was completed yn November 24. The maximum for 
employed was 153 men and 94 horses, for the week ending Sey 
tember 29. 

The final estimate showed the following q iantities of worl ‘ 
formed : 

Clearing and grubbir wcres) 6 
H sx excavation (cubis irds), 81,97 

Earth excavation (cubic yards 1,79 

Che amount of the contra vas £28 ,7' 

Of the above umount of earth excavatio1 12 ) \ re 
removed from the cut-off and 890 ere ‘ to cove ick the 
bottom of a ke ttle-hole 

LAND SURVEYS. 

There have been 193 acres of land surveyed and about 50 of th 
land plans have been revised. Seven and one-half miles of takin 
lines have been run, and 163 stone monuments and 5 iron bolts have 


ng plans for 1,074 acres of la 


» been prepared during the year, 


<A * 


ie 
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ing to the end of the year 1900 a total of 7,500 acres. Seven land 
plans for the use of the Attorney-General in land suits have been 


made. Some seven miles of land lines have been rerun. 


ReaL Estate, Care anp Disposa.. 

Rents have been collected on houses in the possession of the 
Board, and a considerable quantity of land products have been sold. 
There have been 8,315 linear feet of farm fences constructed; vari- 
ous lists of the assessed valuation of property owned by the Com- 
monwealth in the towns of West Boylston, Boylston, Clinton, 
Sterling and Lancaster have been made. A fire line 40 feet wide 
has been cleared off around the margin of land purchased by the 
Board for 37,230 linear feet, in order to have an open space for the 


purpose of fire protection. There have been 22.9 acres of wood- 


i 
| 


land cleared, the underbrush cut and in some cases burned; 1.9 


acres have been cleared and grubbed for a nursery on the south side 


of the reservoir. Twelve bushels of sugar maple seeds, 1214 bushels 
of white oak acorns and 114 bushels of chestnuts have been gathered ; 
56,564 square feet have been planted with maple seeds, 15,030 
square feet with white oak acorns, and 880 square feet with chestnuts 
at the nurseries. There have been 1,793 pine trees, from 1 to 6 
feet in height, taken from below the flow line near Sawyer’s Mills 
and set out on the margin of the reservoir near the North Dike; 
6,850 pine trees, from 1 to 6 feet in height, have been taken from 
the southerly arm of the reservoir below the flow line, and set out 
along the south side of the reservoir in Boylston; 175,000 pine 
seedlings and 200 sugar maple seedlings have been transplanted at 


the nurseries. 


\ new water supply has been obtained at the Lamson house on 
pry 


the north side of the reservoir in Boylston, and the house has been 


repapered and repainted. At the Tonry house in Clinton, which is 


Oc’ upied by one of the foremen in the employ of the Board, a new 
barn has been built, certain repairs have been completed, the house 
has been repainted, the ground around it graded, plumbing put in 
and a cesspool built. In West Boylston 4 houses belonging to the 
L. M. Harris Manufacturing Company and 10 belonging to the 


Clarendon Mills have been torn down, and 15 other houses, 8 barns 


and 1 store have been torn down by a day-labor force or have been 
sold to be removed, making a total of 38 buildings removed during 


the year. 


METROPOLITAN WATER BOARD. 


SANITARY INSPECTION. 


The site of the Wachusett Reservoir has been carefully care 


by the sanitary and medical inspectors during the entir en 
during the latter portion of the year the sar itary inspection 
extended over the entire watershed. By the buildin f ce 
and the removal of buildings, 44 cases of direct or indirect pol 


to the water supply through hous« drainage have been remove 


member of the engineering sta 3s detailed to " stuc 
sanitary conditions as they exist during the summer iSO! t 


Sterling camp and pie nie grounds, the data thus obtained to 


in determining the sanitary inspection ne¢ led in the futur 
locality. 

Several cases of tyhoid fever on the watershed have bet 
ered, 6 being reported from Love llville, rom Chaffinvi 
from Boylston. Five of the cases in Boylston, being on land o 


by the Commonwealth, were removed to the Clinton Hospital. ‘ 


of thes« patients died. In every case the prem 
soon as possible by the sanitary inspector, and precautions 
taken to prev nt the spre ad of the disease. 

The physicians in the various towns not having rey 
typhoid fever, cir ulars from the State Board of Health wer 
uted, quoting the law on the subject. 

The general health of the people dwell 
of those employed upon the res rvoir has been good. 

Contractors’ barns and camps have been kept in fair condit 
This, however, has required constant care, as the averag 
do not keep their premises in sanitary condition unk 
do so. In order that the sanit ur'y conditior ~ might be mol 
watched, near the close of the year a rodman on the engin« 
was assigned to the duty of ssisting the sanitary and medi 


spectors. 


REMOVAL OF Bopres From St. Jonn’s CATHOLIC CEMET! 


This work, commenced near the close of the preceding year 
committee has been continued. This committee has removed du 
the year 3,659 bodies. which, with the 157 bodies removed du 
the previous year, make a total removed by them of 3,816. 


After notice from the officials of this committee that the remo’ 


5ahS" 
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of bodies was completed, consent was obtained from the Bishop to 
enter upon the premises for the purpose of removing soil and earth. 
This work was commenced on October 20, 1900, Since then 26 
bodies have been found and turned over to the representatives of the 


comn ittee, 


MISCELLANEOUS. 


he paving outside the road locations along the margin of the res- 


ervoir has been maintained. The ditch connecting east and middle 


Washacum ponds has been cleaned out. The 


outlet of these ponds 


has so been cleaned out and the gate repaired. The brush on pub- 
lic 1 is in front of land belonging to the Commonwealth has been 
trimmed up for a distance of 8,375 linear feet on both sides of the 


road, and for a distance of 1 1,200 feet on one side 


of the road, 
\ private telephone line has been maintained. 


Sixty stone guard rail posts on discontinued roads have been cut 


I 


over for monuments. 
IEENGINEERING. 
In addition to the engineering work already enumerated, the en- 
gineering staff of the reservoir department has performed the fol- 


J + : 
lowing work: Gage readings have been taken on 


storage ponds 


above the main dam, on the lst and 15th of each month, beginning 
June 1, and the storage at each date comput d. Information in re- 
gard to plans and descriptions of real estate have been furnished to 


the ( onveyan ing De partment, Klevations cove ring some 150 acres 
of the final surface of the bottom of the reservoir have been plotted 
on record sheets and contours drawn, for the purpose of computing 
the capacity of the Wachusett Reservoir. Two stone monuments 
have been erected on town boundaries. Some pri liminary work has 
at Oakdale. \ survey 


has been made and a plan drawn of the Bigelow Carpet Company’s 


been done on the relocation of the railroads 


yard and buildings near Coachlace Pond. 


DAM AND AQUEDUCT DEPARTMENT. 
PHomas F. Ricuarpson, Department Engineer 
The work of construction in this dk partment during the year has 
related mainly to work at the Wachusett Dam and to the constr 
tion of ditches for the drainage of swamps upon the Wachusett 
watershed, This d 


lepartment also had charge, until September 24, 
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main dam crossing the valley, with its top rising so high above the 
eservoir that no water can run over it; and. second, a waste weir 
uilt along the bench for the discharge of flood waters. In order 
to give the waste weir a suflicient length, it is carried up stream at 
in angle with the main dam, and then turns again and runs nearly 
parallel with the main dam to the shore. The whole dam is to be 
constructed of stone masonry founded upon solid rock. 

Che prin ipal features of the work to be done under the contract 
are the main dam with its two terminal structures, the waste weir 
and waste channel. the up-stream and down-stream gate-chambers, 
the waste conduits and a waste pool below the dam, and the regrad- 
ing of the grounds. 

Three plans of the dam accompany this report: Sheet No. 1 is a 
general plan of the dam and all of its appurtenances; Sheet No. 2 
shows the cross-section of different parts of the main dam and waste 
weir, and a longitudinal profile of the dam; Sheet No. 3 shows de- 
tails of gate-chambers. 

Main Dam. 

Che main dam will be 850 feet lone between terminal structures, 
and at the deepest part of the gorge will probably exceed 200 feet 
in height above the excavated rock foundation. In the deepest part 


of the valley the distance from the full-reservoir level to the surface 


of the rock at the down-stream edge of the dam is 179 feet. The 
top of the dam will be built 20 feet above the full-reservoir level, 
The thickness of the dam at this level will be 25 feet, and 175 feet 
below this le vel will be 176.3 feet. 

The cross-sec tion of the dam is thicker and higher above the water 
than that of nearly all existing dams, and ve ry much thicker than 
that of many of the high masonry dams which have be« n successfully 
used to retain wate oe The increase d thickness is dus in large part to 
making provision for possible stresses from forces not usually con- 
sidered in designing dams, and in large part to the desire to provide 
a very large factor of safety for this location, wher very great dam- 
age would result from the failure of a dam which holds so large a 
quantity of water. 

In order to make the dam as nearly homogeneous as possible, it 
will be composed wholly of rubble masonry, with the exception of a 
thin facing of ashlar on the exposed portions. 


The rubble masonry is to consist of large pieces of quarried gran- 
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limit the longitudinal joints to a de pth of 4 


inches, and not to point them until the dam shall be nearly com- 


pleted. There is a ve ry considerable slope on the down-stream 
side of the dam, which will tend to hold the ashlar in place, and, in 
iddition, it ll be securely bonded to the rest of the dam by fre- 
quent lon eaders 


To give the dam a mors pl ising architectural appearance, and 


for other reasons, its northwesté rly end is to terminate in a circular 


bastion and its southwesterly end in a 


semi-circular abutment. In 


the bastion a room is to be constructed, in which the flashboards 


from the waste weircan be stored. At the southwesterly end the 


into the reservoir beyond 


the natural flow line . both to im] rove the appearance ar d to diminish 


the cost. In shore from the abutment, a core wall, founded upon the 


rock, is to be built for a distance of about 95 feet. 


Waste Weir. 


The waste weir will have a total I neth of 450 feet. but the ellec- 


tive length will be somewhat less, owing to the space occupied by 


supports every 10 feet for the bridge along it. For 100 feet from 
the bastion the stone masonry of the weir will be kept 3 feet below 
full-reservoir level, and for the remainder of the leneth at full- 
reservoir level. 

Access to the whole length of the weir will be provided by a foot 
bridge placed 7 feet above full-reservoir level, and supported by iron 
standards, which will also act as flashboard grooves up to a level 3 


feet above that of the full reservoir. The flashboards above the 
full-reservoir level are intended to prevent the loss of water from 
Waves dashing over the crest; but they will not be used for raising 
the water above the normal level of the reservoir, and will be 


removed when the reservoir is covered with ice , or there is surplus 


Water. 


} 


In many cases it would be undesirable to have a bridge over a 


Weir supported by frequent strong irdén supports ; but in the present 


instance there is no danger from logs, stumps or other floating debris 


during a freshet, because the reservoir is so large that such floating 


substances cannot find their way from the large streams at the upper 


112 METROPOLITAN WATER BOARD. 
end to the lower end during the continuance of the fr 
supports will be advantageous rather than otherwise, In prev 
the ice from going over the wei 
The crest of the waste weir will be rounde 
side sufficiently to cause the water to follow the masonry, « 
possibly at the depressed section. Below the rounded crest ther« 
will be a facing of ashlar, and toward the bottom of the down- 
; 


stream face the ashlar will be built in steps to receive the impact 


the falling water. Where the fall of water to the ledge below the 


waste weir is more than 21 feet, the depressio s to be filled witl 


rubble masonry, having a top surface of paving laid in Portlar 
cement mortar. 

When the flashboards on the depressed portion of the waste well 
are in place, the weir, with a depth of 5 feet on the crest, will dis- 


% inches 


charge in twenty-four hours a quantity of water equal to 4.5 
in depth over the whole watershed, and, with a depth of 7 feet o 
the crest, will discharge 8 watershed inches. Moreover, to raise 
the water in the reservoir 5 feet above the level of the crest 
require a run-off of 3.4 watershed inches, and to raise it 7 feet 
require a run-off of 4.75 watershed inches. Taking into account 
the modifying effect of storage in the reservoir, as indicated ry 
these figures, it seems probable that a run-off from the watershe« 
of 8 inches in twenty-four hours will not raise the water more than 


5 feet. if at the level of the crest at the beginning of the fres! 


Waste Channel 


For the waste channel, as already stated, a favorable natural loca- 


tion exists. In front of the waste weir only earth excavation wi 


his ; } 
oO « 


he necessary, but a retaining wall resting upon the ledg« 
built for about 500 feet down stream from the bastion, to prevel 


the flood waters from scouring away the earth which it is to retain. 


About 100 feet below the waste ws ir. in addition to the earth exca- 
vation, a channel is to be excavated in the rock, which, oppo 
and below the lower end of the ret ining wall, will contain the 
whole of the water of any probable freshet. At its terminus th 
channel is to be made much wider and of less depth, for the pur- 
pose of diminishing the velocity of discharge into the river. 


The rock excavation for the channel \ ill be wholly in granite. 
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Pipes t] th the Dam. 


Four 4-foot cast-iron pipes are to be embedded in the masonry of 


the dam, with t ir bottoms at elevation 284. These will be used 
for supplying water to the aqueduct and to turbines, and for wast- 


ing water into the river below the dam. \s waste pipes, they will 


have an aggregate capacity of 2,500 cubic feet per second when the 


reserv« s nearly full, and lraft of this ity will lower the 
res voir 1.25 teet pe da h no water into it 
U; G umber. 

Phe eme of the te-chamber can be understood best by 
refs ice to Shee N } the descriptio n this place will re- 
lat i to 1 e ( I esign 

[wo vertical wells are provided for each 4-foot pipe, the up- 
stre 1 ont containing the orate and the down-stream one conveying 


to the pipe the water which has passed through the gates. Ata 


depth of 68 feet below full-reservoir level and 43 feet above the 


bottom of the 4-foot pipe, the up-stream well is divided by a hori- 
| | d 


hnragcm, which will not be closed 


until the water in the reservoir has been permanently raised above its 
level, there is to b {-foot gate to control the flow through the short 
length of 4-foot pipe whi eads from the reservoir to the bottom 
- a ell gate will be used le the dam 
is t e the ite the reservoir but 
as | nth e 1 ( vate it I irdas I he 
permanently oh |} slo! Il be for o ng 
it sho he \ iny emergency Phe iphragm 
will also be closed, so that in the regular operation of the works the 
lows sectiol ot the ip tream well will he Loa Lone 1, ind the 


upper part, which remains in use, will have a depth of only 65 feet 


below full-reserv vel to the stop-plank sill. ‘he upper part of 


oat t ot ‘ mbe1 t t nalt- \ I 
I 
B I I l] Or l } 1 ol peration, 
the } i \ ‘ l of t a | mm it en 
the es ‘ e Oj f t t t pipe and wer 
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i-foot perforated pipe, known as a diffuser, which will be located in 

the s¢ iwell, The second and third wells will contain the feed 

pipe t the turbine s, which are to be located at a ligher leve l, and 

the d irge pipes from the turbines. The fourth wel] will, under 

ord ci nstances, be a dry well, containing a 4-foot gate on 

é 1-foot pes; but if the juantity of water discharged 

lent be in excess of the capacity of the aqueduct, the 

ter will overflow into the fourt] well, and thence, through 

t t pipes whi live no gates upon them, into the waste 
col 

\ll the wells in this gate-chamber and in the waste conduits and 

pe f described below are to be connected by drainage pipes 


low level, to be built at one end of the fourth 
pump will be provided for removing the water. 

| exact arrangement of the turbines has not yet been fully de- 
1 is to serve as a power 


zned. The plans of the substructure may therefore 


Immediately below each 4-foot gate in the fourth well of the 
lower gate-chamber each pipe is to increase in diameter at th rate 
of n 101 | it becomes 8 feet in diameter. where the con- 
sti to be changed from iron to concrete, the size continuing 
to j re e at the same rate until the diameter is 10 feet. 

The diverging 1 pes will increase the discharge of the 4-foot 


pipes, and at the same time will cause a very desirable reduction in 
the velox ty. When the velocity through the 4-foot pipe is 50 feet 


per second, it i be L2’/2 feet per second at the end of the iron 


pe and about 8 feet per second at the end of the er largements in 
pt} | 


From the end of the en] irgements there will be four 10-foot con- 
iry conduits carried side by side to convey the waste 


water to a central pool 55 feet in diameter. w iere they discharge 


through many openings in the bottom of th: pool, which are so pro- 
the mean velocity of discharge will be about 4 feet 
per second, corres} onding to a head of only 3 inches. The central 


pool will be surrounded by a low coping, and will be located in the 


middle of a pool 150 feet in diameter, having an opening 110 feet 
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in width on the down-stream side, through which the wat | flo 
out into the upper end of the river channel. The coping 1 
the inner pool is at such a height that it will b ibove t 
the backwater from th Lancaster M lam L the - 
duits and pool can be readily drained for inspection and repa 
op rating the drainage pump. 
ty 
The contours on Sheet No. 1 show the grounds as it i 
to modify them by grading. In some cast te ext ‘ 
to be made with the waste mat rial, whi I I le 
to the contours shown upon the plan, ana ne itly finished 
Olmsted Brothers, landscape rchitects, of Br vokline, M 
idv sed in matt s relating t i ~ treat nt o 
Summary of W kd ut the Da P rious ) 
Very extensive borings witl trill li 
made between August 7, 18 5, 1 July 9, 189 
In June and August, 1897, the dam of the Lancast \i 
torn down, a 24-inch cast-irot pipe vas laid fron point 
Wacl tt Dam to the canal of the | ister Mill 
was installed o1 raft in the ris for plyir wate! 
so to furnish clean wat ‘ ] ‘ Mi \ 
work was done to provide f¢ nond, al 
the beginning of work near | s W: tt D 
On July 31, 1897, the const { 
a short distance above the site of th i dam, 
for the purpost of diverting the water of the river int \ . 
sett Aqueduct, then under const tion, and of prote 
excavali which it ld be I 1 I in th 
river to obtain a foundats f i [wo fl 
construct i tl ugh t ul { ‘ r 
or t educt tur 3i' ‘ 
tren t 40 feet deep, sot , t upon s 
not ( U ned by the s ‘ I : for th 
larger flums hich is intended for tl ge of t 
of the riv s at this time built engt 
This dam was substantially cor pleted t the end of 189 
tu in Gadan red 


The completion of the | rotective work at the mal 


b 
Ww 
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wnt 
, 1 
it 
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\ 
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t the 


ve flume about 500 feet, and the construction 


] 


cross the valley a short distance above the 


, to protect the excavations for the main dam 


the flume is a large structure, 40 feet in width 


desirable that all excavations should be made 


sonry of the main dam built at its site before 
the work could then be done much more 
1 the flume to support during the operations. 


t was made with Busch Brothers, of Buffalo, 
99. for the excavation of eartl and rock and 
sonry at the site of the flume. The work 
1 the amount of rock requiring removal 


ticipated; so that it became evident in 


ild be dangerous to defer the construction of 


, as the flume might not 


‘the winter and spring freshets. It was there- 


ympleting the excavations, to sup- 


st organization of the Engineering Department 


en given to the design and location of the dam, 


eeded to insure a suflicient supply of 
id increase in the consumption of 
LSOS, ni 3] i the need of be- 


t turt r cde » ANG sinc he summer of 


itures of th lam had been decided 
ynclusion as 
of July it be e obvious that 
prep { if plans and speci- 


ing the wo foras ent time would 


irom tf rreat I I is in the consump- 
st two vears, an from the lowering of the 
to the very dry season, that the work of 


dam ought to be beeun as soon as the weather 
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1, as tl 


} 
would 


permit in 1901; an 


! 
| 118 
| 
| 


be made in the bottom of the 
laid it wa de ied ‘ 

/ wi Ss and to u e tl 

. or with 1 day-! ) | 

i tractol ho id ur { . 

vere so high that it concl 
take the work with a aay 


lepartment engineer. 


During January advantage 


SS See 
— 


| pond above the temporary a 
where the pond was § illow, to « 
riai trom the eep ¢ vatio 
a re itt $ place i 
he sup! 1 to the | { \i 

Phe ‘ is s ciently strong 
openit ere cut thro the 

On Feb rv ljda March 2 
ge fi ets L be 

| fully conveyed the e vi 
freshets, was lifted tf its fi 
large amou t of \ to re 
work was begun 1 ediatel 

is continued until J 1 
As so is it was decided t 
hy dav labor, a fore¢ aa 
Th n contract, subs 
fi e ! t continue to oO 
wol { equal or greate! { 
tober 13 
From July 9 to Septemb« 
the excavat n ith horses und 
nd afte 
Wis put | t i 
erated t in f 
from the pit up ai e ha 
1 hoisting engu und rhe 
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t} 
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+ t I 
(ont 
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| ce 
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90 rn 
Lav | 
hauled fre 


BOARD. 


I 
Ss, al 
] 7; ; 
et of Feb 
exe ition | 
yan I 
7 it a3 
f . cae l ( 
ial va I 


vards of rock was excavated, uncovering 


1th sides of the valley. and lowering the bottom 


evatior 247, or about 22 feet below the bed 
ited sed to « ty tt ) protective 
i ) ) t i ) t les of the 
asted ) eT el th side 

t ft " nd the levee 


ind 51 horses was employed on 


190 men and 68 horses 


. . 
mn : livid to classes, for 
ere ) The l pai est nated quantities 
- u i 1 verage pl ces, 
: af 
Y ‘ ) 
3 $0 26 SO At 
1 9 16 
f i 8 bat 19 
. ‘ ‘ ‘ 
' ; > 
I 
6 5 17 47 
] 1 14 23 
g ; 6 O06 
9 7( 3 ‘7 
t 60 
eceived fo S ! If e highest bid, in 
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i 
\ 
| 
| 
| The contractor began work on October 11, with : n 
| 
| 


\ grading a branch track from the Central Massachusetts Rail to 
the dam site. On October 15 he began the excavation at 
the dam, which, up to t | I I re { 

| contractor continue 1 rk nt ‘ vA 

| previously in use, until Nov i 2, when stopped 

as he did not think it fe le to w to ere r dept 
t | plant had bee nstalled. No furth ) 


the bottom of t excavation S On { 205, 0 
) below the bed of the river. 
| From the time o nit rk the ict us be 
i eng 1 in the construction of t t t 
ia d in stripping th iry about 1! 
d 
{ rable progress M , I t 


' t y! ed yipes t ot , 
f intention to { : 
iia 
| | eT i | ) | { 
g ‘ ‘ f rate » he } ‘ 
At the d 1 sp ] ) 
head blocks and « 3 { 
| ) | n <¢ 
f need t 
| n { 
: t ~ et, b ie 60 y ; 
I Che tower I 
Td ind ) ve 
2 13 t pu 
th i | } ) | ‘ 
ax: mar 4 ; 
| ‘ real nh tra ; the Cent \i sf tts \ 
d te has bee ompleted | s 5.490 feet ' a 
ard gage. A siding 650 feet long has also been built at the side 
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of t central powel pl unt. Considerable work has also been done 
on ck about 3,200 feet long which is to extend from a point on 
the h track to the quarry. For a distance of about 800 feet, 


where this track passes ove1 the highway, the Centra Massachusetts 
idve is to be 


. | na the ( mina et een the two i pli 1) 
Col t ted, a 1 the ile s for this ridge nave been lelivered. A 
store ise, office and other buildings have been erected. The 
max force employed by the contractor has been 163 men and 
oA 
ee ‘ 

(LIN IN SEWERAGI 


filter-be U feet Of 6-11 nd &-inch underdrains 
ha l ‘ eds ‘ 1derdrains i been omitted at 
the 1 f the « inal construction, until it should be determined 
by ti ther the e need 

1) : r S ps 
I t f ditches t Teg Ips ich 
- I 

has le the st ort l o the 
fi) f } i WwW cott x 

D 1899 Br Por ‘ { y of the o 


ulva I | ) I to 
buil it 1.7 t I I 1 i tl pond 

No furth 1 swamy vement until March 

I | rs a 1 ong the 

ditches which 1 been built during th revious vear, and to build 


fence ong several of the ditches. On May 16 the construction 
of additional dit es in swamps ipon the W husett vatershed was 
becu ind cont u d until July 7. when tie force engaged upon this 
work is transferred to the Wachusett D 


The swamp improvement made under the direction of the Dam 


ind Aquec 
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luct Department, to the end of 1900, includes 


the Sudbury watershed, havin in reregate area of 667 

vhich litches having’ a Lo t | t ) 82? 099 feet 
ershed, having ar I } : 

] in agg! te lel t » OAS ft ‘ t J ) 

ee! structed 


been drained, 21 s no ; ‘ 
ic! ave be« urveved 
() rvatior f the colo { 7 issuil f 
{ eow | the N Yi N« i 
Hartford Railroad, a it ' mile suthwest from M 
Ju { I DAV e een made I " t ¢ L900 ~ 
) rvati ti the ¢ ri the ‘ t ri 
‘ ide | L894 ‘ 
i of the 1 Its of , iol ive { 
( Wate m Cr eS 1 S g ; ; f 
ugh J ! er D ]. 
(0 2) (4 ') JL eee aS — ———————————— 
1804-95. 1900. 1894-95. 1900 
Janu 1.9 1.2 
Bi 2 1.4 1. 
Marcl 1 1.1 
A] { { 1.28 
Ma { i 2.28 
Jut s 0.6 r 
Ju 1.9 ‘7 1.98 
Au 0.3 9 
Oct 68 f 0.9 
N 9 Q 
De I 4 l 1.14 
AN t Septen 7 0.8 1.44 
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FRESHETS. 


if 1) there were two very large freshets on the 
Phe t one occurred on February 13, and was 
( ne of which information could be obtained. 
itt tuking into account the loss or Tall 
e tem} ry « is out 50 cubie feet pe 
‘ ’ to rate of 2.83 watershed inches in 
~ point about 1.65 miles below the site of the 
At the int of measurement the area of the 
( ile é Che flood incre ased and deere ased 
mum, which lasted only ibout two hours. 
twenty ur hours of highest flow was 4,130,000,- 
ite of 6,390 cubic feet per second 
( it rr t e exceptiol thret 
t of the rain which caused the freshet 
ld northe erty un vith precipitation ot 
I tt ed to l¢ 1 s it reached the 
caused t freshet began at 6 a.m. Feb- 
nly the l y quantit f ter is flowing in 
led at 7 p.m. February 13. I rainfall, as ob- 
on the { é ved fre 3.12 inches to 
eraged 3.18 inches 
lon March 2, and reac 1a maximum 
feet per s¢ ad ! h corresponds to a ite ol 
che in twenty-four ours The total for the 
ivhest fle was 3,660,000,000 gallons, or at 
feet per second 
s caused by a iinfall of about 3.18 inch which 
rs 
th wat ‘ these fres! ~ ivh the large 
ne conditions which are unusual and were unex- 
e is 40 feet wide, 16 feet in height at the upper 
n he it at the lower end. It is lined with planed 
| ~ { very smooth s irface for the passage of 


1 of the flume is 700 feet, and rather more 


the upper end there is a bend of about 
i ulit to ca a flow of about 9,000 
hen « ig this quantity it was expected 


12 


of 


‘ 
: 


that 
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the loss of head at entrances 


water in the upper portion of 
depth at the lower end less th 


freshet, after the controlling stop- 


nearly removed, the de pths of 
| flume were about as was expect 
| I 
} much greater loss of head at ent 


the water, having acquired : 


rreat fall in the water as it ent 


iratively small depth in the 


: 123) 4 : . 
then ran uphill with an increasin 


outlet. At one time the dept 


; from 6 to 614 feet, and th 


determined by floats about 5 


water of both freshets. At the 
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Weston AQUEDUCT. 

The surveys and studies for this aqueduct were under the charge 
of the engineer of the Dam and Aqueduct Department until Sep- 
tember 24, when a new department was created. For convenience, 
however, all of this branch of the work will be included in this re- 


port un ler the head of the Weston Aqueduct Department. 
Reat Esrare, Care AND D1sposat. 


ing to the Board in the neighborhood of the dam and of the sewer- 
age filter-beds in Lancaster. In order to supply water from the 
ily to the houses near the filter-beds, the pipe in 


the street has been extended for a distance of 2,075 feet with 6-inch 


and 4-inch cast-iron pipe, and the connections have been made from 


ENGINEERING AND MISCELLANEOUS, 


During 1898 surveys and studies were made to determ 


ine the best 


methods of taking care of the manufacturing wastes and the sewage 


of sm inufact villages in the Quinepoxet valley. These 
studi re not finished at th time, al have been continued by 
a small party through a portion of 1900. The studies have been 
made for the purpose of determining what sources of pollution exist 
at present or are liable to exist in the future, and the best method 
of tak yr care of them, whether by separate treatment or the con- 
struction of an inter epting sewer in the valley, with suitable dis- 
posal works at its lower end. During the year four areas for 
filter-beds have been caré fully examined, contour plans made of 
them, and 14 test pits, having an aggregate de pth of 99 feet, have 
been dug | t test pits Ving an ag rate depth of 77 feet, 
have also been dug at other possible areas, \ main line of sewer 
has been located from Quinepoxet Village to the site of filter-beds 


near the reservoir, and a branch line has been run to Jeffersonville. 
The total length of the line located is 53,948 feet, or about 10%, 


+) 
mies, 


railr 
dk 

‘ 
the 


n th 


Jam 


Srrcilyy 
Lab 


merly 


construction has been 


force 
nas re 


amin 


been 


cine e 


r, was suspended July 2 
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SUDBURY DEPARTMENT. 


DESMOND Fit 


numbered 12, an Lat the end 
mained in direct charge of a 
ansfer to the Weston A 

Charles W. Sherman, ass! 
incipal assistant in the 0st 


FE. Goodnough and William 


transferred to maintenan¢ 


= : 
upon which he was eng 


ioned his position on October 


ZASERALI 


rk of truction in , ' 
ected ity pi | ‘ 
ilter-b nd irall e of nun 
rks relate t e im] ement of th ty 
it portion of the Sudbury Rive te | ‘ 
No. 3. The grading and ting of the UN 
irvy Dam, in connection with the } f t 
used for an office, have been contn nd com] 
engineering force has gradually d n l 


om iy, a8s stant er 
Almon A. Platts, 
n count of the comple 


Thess 


into use 


MARLBOROUGH 


beds were built during 


the succeeding winter. 


in the last report. 


Brook FILTer-BEDs. 


the workit oy season of 1 


Their construction wa 
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l erat the ls dur the winter showed that it would 
he } to ¢ ve t main channel to the filter-beds and to 
pl 0 { very large flo oO e steep and 
in of t . Under the ordinary conditions 
atte trat of water, there is uniformity in the amount 
ol t t 1 from y to day if the present instance 
al ly ) s Sol nes followed in th urse of few 
ho | Under tl ‘ umstances the surfaces of the 
bed portunity to freeze, and when there is a sudden 
flo ‘ I tore a large amount of water ina 
sh to | nt the 1 water from overflowing into the 
rest The flood wate discharged from the watershed with 
MH con ition than is anticip 
‘ é i nnel leading to the beds w 
a ‘ t I \} lly is furnished by tl 
ch ed 14 feet at its upper end, giving it a capacity 
of 12 vic nd, ever en the ice has accumulated upon 
th n nd s to ae h of 10 inches Chis capacity is 
eq nt to 2.5 ut ied inches in twenty-four hours, on 1.8 
squ s of itershed. 

li lition t e storage o1 inally provided by one storage bed 
al lter ther storage of about 5.000.000 eallons was 
pr 1 by ut oy t ireas lying between some of the natural 
filte s 

Be th ork, the controllir ams the main channel 
were ‘ six additional inlets to the beds were provided 
A 8} Ly to ] ent the overflowing of the « } ments was also 
cons ted at the lower end of bed No. 25 of the natural filter-bed 
syst The ext r slopes of the embankments connected with 
the natural filt eds for 3,446 feet in length were thoroughly pro- 
tect ith 12 ies of coarse gravel, and fo 1) feet in length 
near the Fram Road were covered with loam 

As was fo lifficult to clean the natural beds, on account of 
the pi e ota e number of gravel stones, their surfaces were 
harrowed tw three times nd the stones removed between the 
operations These stones were used to face the inside slopes of the 
embankments to a depth of about 6 inchs s, for the purpose of pro- 
tection against damage by wave action. 


In addition to the the embank 


foregoing work, 


ments connected 
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with the artificial beds were put in good order and seeded, 
surfaces of the beds thoroughly cleaned. As some difficult id 


heen found in winter from the adhesion to the sand of the 


had formed on the surface of the water, cobble stones wer ced 
upon the heds at intervals of about 4 feet, to prevent 1 
resting directly on the beds when the wate1 lowered. \ 
treatment has been applied to larg portions of the surface 
natural beds. 
DRAINAGE OF SWAMPS 

Che work of draining the swamps directly 0 butary to t S 
bury Reservoir and Framingha Reservoir No. 3 has be : 
ued during a considerable portion of the year. 

Che work in Deerfoot Swamp, W ich was unde1 ut 
of the last report, was ¢ tire! nleted Januar 

idition of 2,776 feet o t that swam] 

On August 25 rk Y L¢ s existi! M 

nd Broad Meadow br ti { y to the Sudbur < 
on Dece ver 8 th rk .s completed. It involved the « eC 
tion of 24,333 feet of timbered a rapp 1 dit Imost 
div led between n i ) il | The o! 1 
t ebuilding of s« il t 1 crossings, tog 
tl ‘ I )) ‘ ‘ 


NN t 
Ay © Br 17 g ) Q 
B Br } 
ID tB 24 
Mow B Mead 2 } 76 
l 7 g OR es. |3 15 79 

AV - 

Bes} s the above, about 2,500 fee ae ginal broo S 
were cleaned out and deepened the cost ol ch is include 


above tabli 4 


1901. PUBLIC DOCUMENT —No. 57. 129 


The amount paid for land damages to secure the right to construct 
these ditches was $49.82. The total area of swamps drained was 


acres, with a watershed of Ze we 


o acres. 
Che swamp improvement upon the portion of the Sudbury water- 
shed above Framingham Dam No. 3 is now substantially completed, 


and the total amount of work done by both the Dam and Aqueduct 


ind Sudbury departments is as follows: 
F ' 
iw 
‘vs 
D " D 667 82,099 15.55 
5 Dey 40 17,411 5.98 
987 29 Jl 24 } 
C 


rore House, Supspury Dam. 


\ masonry store house 19 by 30 feet, inside dimensions, has 
been constructed by day labor at the northerly end of the Su bury 
Dam, for the storage of stop- lanks, boats, tools and coal. As the 
structure is built prine pally below the surface of the ground, the 
foundations and walls were entirely surrounded by broken stone 


and screened gravel, underdrained by a 38-inch drain. 


ENGINEERING, 


Che rk of the engines i” force during the year has been prin- 
ci] connect th the works above described. In addition. 
howeve urveys i pla s have been made for the drainage of sev- 
eral smaller ‘ the Sudbury River watershed, which work 
has not be¢ n ¢ out the because it was thought un idvisable, 
or be ius t Was ssible to s ure tl consent of the land own- 
ers. The tabulation of the cost of the water works taken from the 


city of Boston has been continued during the ereater portion of the 


year, and was nearly completed when a settlement was made with 


the city. A portion of the time of the engineers | been given to 
the preparation of testimony in damage cases connected with the 


taking of the water of the Nashua River. 
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WESTON AQUEDUCT DEPARTMENT. 


gineel n chat of the part On Jt D | 
engineers, unde! e charge of Mars Neve! istar 

vas unsferred to the Weston Aqui ae tab pre 

is ymasis for future k els {) sept ‘ 24 the ‘ 

ut l t to the ‘ end i i ture 

under the il f H ice R 1 rt! t ¢ 

view t prepa G ns I t 

190] and the ree is furt sec ro t ‘ 
transfers from other departments 


‘ ree ¢ ‘ rk o Oct { 1) B. ¢ 
The main ofhes of t » departme t was established at 5 n\ 
on the street leading to South Frami 1am, in a house 
the Saxonville Mills. The branch office established at W: 
1899 has been continued throughout the yea 
Che engineering force at the ecvint ie of the year nu red f 


just before the appointment of Mr. Ropes the force 1 iumbered 9, 
and at the end of the year it had increased to 20. During the latter 
art of the year a force of wood choppers was engaged in clearing 
the wood from the site of the Weston Reservoir. 

The precise location of the aqueduct has not been determined in 
all places, but it is expected that it will be substantially as follows: 


starting from the Sudbury Reservoir, a masonry aqueduct, having 


a capacity of 300,000,000 gallons per day, will be built in South- 
borough, Framingham, Wayland and Weston, to the high land west 


of the Charles River, about one-half mile north of the Boston & 
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Albany Railroad. On the line of this aqueduct, north of Saxon- 
ville, in the town of Framingham, the valley of the Sudbury River 


is to be crossed by pipes. West of the Sudbury River there will 


be three tunnels on the line, having a total length of about 5,850 
feet. In the town of Weston there will be two tunnels, having 
lengths of about 5,600 and 500 feet; and an equalizing reservoir, to 
be known as the Weston Reservoir. The aqueduct will be omitted 


for the distance occupied by this reservoir. 

The total distance from the Sudbury Dam to the lower terminus 
of the mas mry aque luct wi bn about 13.4 miles. For the re- 
mainder of the distance to the main pipe system of the Metropol- 
itan Water District the ground is not high enough to permit the 
ion of a m sonry aque du t, and pipes which will convey 
the water under pressure will be required. Surveys have been 
becun by engineers of th distribution department, to determine 


the best location for these pipes. The end of the masonry aque- 


duct in Weston will be 65 feet higher than Chestnut Hill Reservoir 
lan Spot Pond, so that it will be feasible to 


supply water by gravity from the aqueduct to the low-service dis- 


The surveys during the year have related to the determination of 


the most economical route, the establishing of precisé benches, the 
studies for necessa 'y grade changes in highways, the collection of 
such information as is necessary for designing culverts, the deter- 
mination by rod soundings of the amount of ledge rock to be 


encountered, and the determination of the character of the material 
in a few instances by wash drill borings. In addition to this work, 
property lines have been located all along the line of the aqueduct, 
and particularly at the Weston Reservoir, where nearly all of the 
land required for the reservoir has been purchased. 

Nine hundred and eight rod soundings were made in 1900, having 


an aggregate depth of 8,827 feet, making a total of 1,677 sound- 
ings, having an aggregate depth of 16,163 feet, on the lines which 
have been run for the aqueduct. In addition, 109 rod soundings, 
having an aggregate depth of 427 feet, have been made to determine 
the elevation of the surface of the ledge at the dam of the Weston 
Reservoir. Ten wash drill borings, having an aggregate depth of 
278 feet, were made in 1900 to determine the character of the mate- 


rial at the tunnel near the Sudbury Dam, and the character of the 


) 

' 

| 
; 

' 

{ 

{ 


132 


material at a mud hole east of 
ford Railroad in Framingham. 


test pits were dug at the site ¢ 


the depth of stripping ré quired 


METROPOLITAN 


the New 


ne 


WATER 


of the Weston 


York, 


Ne W 


DISTRIBUTION DEPARTMENT. 


DEXTER BRACKET 


The work in charge of this d 


Metropolitan District, wi 
yoir and the grounds about 
aqueducts. 


During the year the 


' , , 
been completed. The building 


stations at 


new low-service pumping stati 


the Boston Water Department 


rhe or 


1 


vanization of the « 


the same as during the previou 


ployed has been some hat le 
William E. F 


continued in charge ol the « 


ley 


construction of reservoirs, pu - 

Alfred O. Doane | uch ge | 
the installation and operation of ré 
and Venturi meters in various | t 


superintended many of the dé 
of the works. 


George E. Wilde, assistat 


charge of the maintenance and operation of 
voirs and other works within t Metropolitan District, with the 


jumping stations, and has, with the force under 


exception of the I 


it sul 
I 


} 


uc 


partment E 


a 
1 Sy 
! 
is ( 
(Ju 
tal 
1 
whit 


conn 
; 
1eStl 
' 
ut 
| 
i 


verintendent, 
the 


ment compris¢ 


and 


otl r 
stnut 

iry in 
| 
Pond a 
ny} te 
x the 

const! 
i ne 


ith 


BOARD. 


Have n « 


hundred and sixty 


Reservoir, 


the 


has 


pipe 


continue 


lines, 


1901. PUBLIC DOCUMENT —No. 57. 133 


his charge, done nearly all of the pipe laying which has been done 
during the year. 

Che engineering force at the beginning of the year was 53, and 
gradually decreased from that time, until the end of the year, when 
it numbered 32. 

Prre YARDS. 

The new buildings at the Glenwood pipe yard were completed by 
W. L. Clark & Co. on March 1, and were occupied as the head- 
quarters of the assistant superintendent on Mayl. A building 20 by 
12 feet, for the storage of oils and paints, and a shed 35 by 20 feet, 
for the protection of valves, etc., have been erected at this yard 
during the year. 

Che portion of the grounds at Chestnut Hill which is to be used 
for a pipe yard has been graded, the office, carpenter’s shop, store 
house and shed moved to permanent locations and repainted, and a 
derrick erected for handling the pipes. 

In February the valves and nearly all of the special castings were 
removed from the yard at Forest Hills, the pipes repiled so as to 
occupy less room, and the derrick and office building were removed, 

At the Brighton yard only one man has been regularly employed, 
The stock stored there has been gradually reduced by use or by re- 
moval to the yards at Glenwood and Chestnut Hill, and the use of 


the premises will soon be abandoned. 


Pree LAyInea. 


The only extensions of importance made to the pipe system during 
the year have been the 18-inch pipes connecting the low-service 
pumping station at Chestnut Hill with the 48-inch pipes of the city 
of Boston near the old efiluent gate-house, and 827 feet of 12-inch 
pipe laid in the city of Lynn for an additional connection with the 
jipes of the town of Swampscott. All of this work has been done 
ry the maintenance force. 

At Chestnut Hill 1,200 feet of 48-inch ply e and 303 feet of 36- 
inch pipe were laid, connections made with three new engines at the 
low-service station and with two 48-inch mains of the city of Boston, 
including the setting of eight 36-inch valves and two Venturi meters. 
This work was completed early in August. 

} 


During the year connections have been made with the pipe systems 


of cities and towns in the Metropolitan District as follows: Pleasant 
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the maintenance department, in laying drains, building fences, seed 


ing newly eraded areas, riprapping slopes ind planting tree 


shrubs. In connection with this work, 4,175 linear feet of vitrific 


pipe and 808 feet of cast-iron pipe were laid, 05 cat h-basins and 3 
valve chambers built, about 45 acres of ground covered with ferti 
lizer and sex ded, 1,455 feet of fence uit and 406 cubic y ira of 


riprap placed on the shore at points where waves had washed the 
beaches. 

During the year the brick building formerly used by the town of 
Melrose as a pumping station. and the house adjoining, use¢ 
residence for the engineer, have been torn down; alsoa stone build- 


ing near the shore of the pond on the Wheildon estate ; the old Me- 


Geoch house, which had been use ias an oflice by the engin ering 


force while the work at the pond was in progress ; and the 
and barn on the Ames place, near the headquarters of the Metro- 


wlitan Park Department. 
I | 


The following table shows the print ipal items, quantities and cost 


of the work done in connection with th raising and improvement 


of Spot Pond: 
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) e I al Coat 
$11,457 16 $387,528 24 
“ 4 40 2 
24 aying 7.7 1 1,714 76 
8 7 l f 
Por t a ‘ 7 4,54 
Brick an : 8.5 ) 
g . - . “ 1,282 
8; , uN uf 1 
Unde - sins - S34 
7,923 17 
a rs 
Coffe : $ 
Earth ex : 6,04 2 , 
Rock ex " ! : = 
Stone pa 4 ] 142 18 § 
Portland e ‘ 2 8 O4 2 40 84 
D as . 22 200 8 
Sane s, 7,000 
Trot = 
Miscella . - 224 
618 26 
Polic - $2,841 7 
Adv 614 35 
4,456 1 
Rea : - 7,048 56 
: on exelas $541,474 


SOUTHERN HiGu VICE PUMPING STATION. 
The 30.000.000-¢ nm engin yuilt by the BE. P. Allis Company 
of Milwaukee, Wis., was used in regulat rvice during the greater 


part of the year 1899, but the official trial of the engine was not 
made until May 1, 1900. 

The following statement, condensed from the official report of 
the trial, has been prepared by Mr. Brackett, and gives the most 


important firvures regarding the engine ai the results obtained : — 


The engine is of the vertical, tripl expansion, self-con 


type, with three single-acting, outside-packed plungers, which are 
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CO} | ‘ ( trained 
‘ ‘ : | 
a ) nsidered 
is ) | to 


into the boiler, i condensed steam from the engine, cylinders 
and jackets, receiver coils and separator, were carefully weighed. 
As thx mtr tl \irement for auty Was base | i mm steam con- 
sumption : 1 not upon the amount of coal used, it s not deemed 
advisable to attempt to begin the test with a n fire under the 
boiler, or to draw the fire at the close of the trial. Fires were 
cleaned about two hours before the test began, and once during the 


twenty-four hours, which is the regular practice in operating thé 


station. Che condition of th res at the begin ng nd at the end 
of the test was as n urly the same as could be determined by the 
careful inspection of three persons; and, as the iantity of coal fed 
to the boile: luring the last nour i ove Tt erag 

the remaining portion of the time, it is thought that th 


weight very closely represents the actual quantity burned during the 


I 
twenty-four hours. All steam used by the mechanical stokers and 
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LOW-SERVICE PUMPING STATION. 


Af the beginning of the year the masonry portion of the | uild- 
ing was practically finished, but the doors, windows and interior 
finish had not been plac d in positi mn. The pump castings for two 
of the engines were in place, and two boilers had been delivers d at 


the station but were not ere ted. During the early part of the year 


the windows were put in position and glazed, doors hung, iron 


stairways erected, and the ironwork and woodwork painted or oiled. 


Drains were also laid under the floors in the basement of the engine 


floors finished with a grano- 


room and in the boiler room, and these 
At present the only portion of the building unfin- 


lithic surface. 
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ished is the slate floor in the engine and dynamo rooms, the material 


ing t ’ nd n piping was pushed alo s rapidly as 
pos | | ‘ tarted on June 1, th econd engine 
on J 4 ue 1 on Sept by a At the pre it time all 
of the engines are practically finished with the exception of painting. 

All three of the boilers were in place on January 20, and the 
erection of the flues | feed piping was finished about March 1. 
Che ! ( 1 wilers with magnesia was com} leted 


Moore & Wym in began the erection of the hvdraulic lift for rais- 


ing ashes from the tunnel und the boilers on March 12, and com- 
pleted it ready for e on May 22 The engine and dynamo for 
lighting the building were ready for service on May 24, 

The work of iring the engines and the boiler and coal houses 
for electric lights has been done by our own employés, under the 
imn liat lirection of A. I. Plaisted. The pumpi M4 station em- 
ployés have installed the heating plant for th building, put in 
positi mn th 36-inch pipe s and valves cor necting the engines with 
the « jualize r tank, and have done a large amount of miscellaneous 
piping and other work throughout the building. 

Che following is a description of the building and machinery: 

The pumpi tation, which has been built by Norcross Bros., 
from designs made by Shepley, Rutan & Coolidge, has front and 


end exterior walls of buff Bedford Indiana limestone, with a base of 
pink Milford granite. The rear wall is of brick with limestone 
trimmings. The building contains an engine room, 134 by 60 feet, 
11.5 feet in height from the floor to the- under side of the roof 
trusses; a boiler room, 62 by 40 feet; a coal house, 89.5 by 48 
feet; a dynamo room, 38 by 17 feet; and a tower, 19 feet square, 
in which is located a steel equalizer and overflow tank, 13.5 feet in 
diameter and 33 feet high, having a capacity of 31,000 gallons. 
The interior facing of the engine room walls is of buff brick with 
red brick trimmings, and the floor is to be of green slate tile. The 
floors in the basement of the engine room and in the boiler and coal 


houses are of eranolithic. Extending nearly the entire length of 
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the engine room at the rear is a low structure 11 feet in wid 


ering the pump-wells and containing eight 40-inch sluice te 
] I 


means of which the flow of water into the pump-wells fron 


is 125 feet hig 


ply conduit is controlled. The chi 


exterior diameter at the | 


at the top under 1 


The flue is | feet 6 inche > | in diameter. A hove the roof t 
ney is faced with gray Roman bricks, to harmonize with tl 
of the exterior of the build 

Che site of the building s fi I 1 mead 
with rock debris to depths from 12 to 16 feet 


( ete, Rosendale cen t being gt if t } 
the building foundation below the level of f l 
Portland cement for the pump-wells and for exposed 

5,200 cubie yards of con were used int ) no, « 


of that used in the eranolithic floot 


In the engine room the Holly Manufacturing mpany oO 


nes, and at the west end the roo 
een reserved iditiona 1 the fut I 
draws its supply from an lependent well, through tw 
diameter pipes, ind dischargs t I I » ob-ll pipe 
force mains leading toward Spot Pond or Boston. In 
of the engine house there e on ¢ dis« 
Oo rated by hy lrauli po I i 1 ¢ I p is ce 
é er oO fl tank in tl » th , 
oO | pul ms rises i ) | t e ¢ ) 
oO! tan ae f ite! . 
Pond. the water overflows from the tank back to the | 
Che boiler room contains three vertical fire-tube boilers, a 1ed 


by Dean & Main and built ry the Atlanti 
fications and inspection of the Dist uuition Dey 
977% inches inside diameter, 29.5 feet high over all, and co itain 
2 inches external diameter, 15 feet long. The boiler 


378 tubes, 


flue is arranged to carry gases directly to the chimney, or to pass 
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them through a 144-tube Green economizer. Directly under the 


boilers and extending outside the building there is a tunnel 6 feet 


wide and 7 feet 8 inches high, and through an opening in front of 
each boiler the hes are dumps d into a car which runs on a track 


in the tunnel. \t the outer end of the tunnel there is a hydraulic 


lift which raises the car with its load to the yard level, and connects 


with a track extending to the di np. lhe coal house has a capacity 
of about 1,000 tons of coal, and is so arranged that the loaded cars 
are run into the building on a track about 15 feet above the floor. 
In the engine room there is a 12-ton hand travelling crane, de- 
signed and er 1 by the New England Structural Company. Che 
electric htir plant consists of an 8-inch by 10-inch Fitchburg 


horizontal engine, and a 3414 kilowatt Westinghouse multipolar, 
direct current enerator, dire tly connected to the engine. This 
plant is used for lighting both stations, and the old plant at the 
high-service station is kept in reserve. 

The princi} | items of cost of this station, to December 31, ex- 


clusive of engineering, are as follows : — 


Building, including foundations for engines and boilers, steel over- 


flow tank, sluice valves, ash lift, heating piping and wiring for 


electrie lighting, . “ . 5 > c : $206,035 50 
Engines, ; , ; ; : : : 117,648 85 
Boilers econo! 23,4 5 
Electric ting engine, generator and switchboard, , . ; 2,087 00 


Travelling crane, 


Piping and valves in connection with engines and boilers, 
Miscellaneous, 


Total, . , ; . ‘ ‘ ; ; ‘ ; $373,37 


GATE-CHAMBER AND Pree Connections at Cuestnut Hix 
RESERVOIR. 

The construction of a gate-chamber on the shore of the reservoir, 
together with the work of laying pipes for the purpose of convey- 
ing water from the reservoir to both the low and high service pump- 
ing stations, was begun in August, 1899, and at the end of that 
year Baker & Judson, the contractors, had completed the greater 
portion of their work. The removal of the coffer-dam was begun 
January 17, and all of the sheet piling was removed on February 


17. The contractor experienced considerable difficulty in remov- 


station buildix 
1 th 
place, the carpentry and plumbin g work 


floors laid in the boiler and coal rooms ant 


engine house The building is now finished 
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talo, N. Y. They are 92 inches ‘n diameter, 2914 feet high, and 
contain 256 214-inch tubes, 15 feet long. The flue gases fron 
hoiler can be taken dire tly to the chimney, or pa vl t : 
Green economizer containing 144 tub 
The engine room contail sa 12-to id travellir ‘ n I 
and built by the New England Structural Compa B 
The principal ‘tems of cost of this station, to Decem 
clusive of engines ring, are a follo 
Building, including foundat for ¢ in 3,5 f 
heating pipir ht 
Engines, 68,889 8 
Boilers and fu nomizer . 
Travelling crane, : ‘ ; F , ' 797 
Water and steam pipes, valves, et 9.79 
Miscellaneous, 7 
Total, $227 71 
Forses Hitt RESERVOIR AND STANDPIPE. 
On July 7 a contract was made with Beckwith & Quac kenbi 
Herkimer and Mohawk, N. Y., for the construction of a vo 


and the foundation of a standpipe on the summit of Forbes Hill in 
Quincy. They began work on July 16, completed the concrete 


foundation for the standpipe on Sept mber 11, and at the end of 


the year the masonry gate chamber of the reservoir was finished 
the pipes laid, the valves set, and 
for the concrete lining. The reservoir 


long by L170 


the earth embankment of the 
reservoir was nearly ready 


when completed will be rectangular in shape, 350 feet 


feet wide, with a depth of 17 feet 
the embankments from fir 


000 gallons. In order to protect U 
1 with water to within 


of water and a capacity of 


reservoir has been fille 2 feet of the top of 


the embankments. 
Adjoining the reservoir a steel standpipe, 30 feet in diameter and 


64 feet 4 inches high, has been « rected by Walsh’s Holyoke Steam 
. contract for this work 


Boiler Works of Holyoke, Mass. The 

made July 20, the work of erection commenced October 15, and 
the standpipe placed in service 
losed during the coming season by 


wy 


on December 51. The standpipe 


is to be enc a masonry tower. 
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MISCELLANEOUS. 

Early in the year an underground lead-covered cable, 5,140 feet 
in length, containing five conductors, was put in between the Fells 
Reservoir and the Spot Pond pumping station. Three of the con- 
ductors are used to operate a Winslow electric telemeter, which 
indicates and records at the pumping station the elevation of the 
water in the reservoir. Float gages showing the elevation of the 
water in the several pump-wells at the Chestnut Hill low-service 
and Spot Pond pumping stations, and in the new gate-houses at 


Spot Pond and Chestnut Hill Reservoir, have been constructed and 


Pressure-recording gages have been installed in Watertown, at 
the office of the Water Department; in Nahant, at the office of Mr. 
Wilson, chairman of the selectmen; and in Lynn, at the Central 
Fire Station on Broad Street. 

At Chestnut Hill Reservoir a large amount of work has been done 
on the grounds in the vicinity of the pumping station, and new side 
tracks have been put in for delivering coal at the low-service sta- 
tion and pipes at the new pipe yard. The grounds about the sta- 
tion have been regraded and seeded, driveways built, the old wooden 
buildings moved, and a 6-inch sewer pipe 670 feet long laid between 
the two stations. In October granolithic walks were laid by Taylor, 
Carr & Andrews on the sidewalk in front of the pumping station lot 


and in the grounds approaching the buildings. 


ENGINEERING. 

The following are the principal items of work upon which the 
engineering force of the Distribution Department has been engaged 
during the year :— 

Preparation of plans and contracts and the superintendence of 
construction of works for raising and improving Spot Pond, for 
reservoir and standpipe on Forbes Hill in Quincy, for laying 24- 
inch submerged pipes across Chelsea Creek between Chelsea and 
East Boston, and for tunnel under the Mystic River between Charles- 
town and Chelsea; superintendence of construction of buildings, 
engines, boilers afd other machinery at the pumping stations at 


Chestnut Hill and Spot Pond. 


METROPOLITAN WATI 


OFFICE FORCE, 


= —S a Peet eet ie Oost « i i<¢ ~~ 2 ——~ | & = ' 
: ~ 
a Otiw = 
' - 
- 
<— - ~~ 
Pe 
> 
<> , : = 
- -— - ~ ~— 
> 
a - 1 
=e - — : y 7 - am > > = t i) ~ ~ oka — = 
- - So £ > a raoarwpwD Hee Oty SG 60 F&F GO FF @ om em Ss 21 & we ~ — 


152 METROPOLITAN WATER BOARD. 


Wachusett Reservoir: Land plans and plans for Legislative 
ticating Committee and for hearings. 

Sudbury Reservoir: Land plan 

Sudbury Dam: Reculating shutter for gat 
house and car. 

Sudbury Aqueduct : Stairs at Echo Bridge, and la 


Marlborough Brook Filter-beds: Cont t dra 


ments. 
Chestnut Hill Reservoir and Grounds: 10-ton st 
Chestnut Hill High-service Pumping Station: B ilers 1 
Miles boilers Nos. 1 and 2, and steam iping for the same 
Low-service Pumping Station: Supports for 36-inch | 
lift valves, railings around light wells, tile floor, and mis 


details. 


Spot Pond Pumping Station: Chang in fl f; 
for light wells, cast-iron floor plates, econom engi! 5 
form, and electric light fixtures. 

Pipe Lines: Saugus Riv« Bi e pip . Che B 


fender guard. 


Record Drawings: Clinton Sewerage; Wachusett A 


culverts, highway bridges, Assabet Bridge, ¢« is and ope 


Chestnut Hill High-s« rvice Pumping Stato! Low-s« ce P 
ine Station, and Spot Pond Pumping Station. 

Miscellaneous: Map for Leg slative Committee.on Metr 
Affairs, drawings and tables for annual report, and diagran es- 
ervoir records. 

In all, 143 finished drawings were mad during the y« 
many studies, sketches and ce putation 

Mr. Ferguson has continued in charge of the miscellaneo 
of the office, such as procuril y supplies, making blue-print 
plans and records received fron outside oflices, und 
many investigations and computations 

ACCIDENTS. 


Four fatal accidents have occurre i during the year, al 
he railway used by Nawn & Brock in removing yi 


the Wachusett Reservoir. The first accident occurred o1 Ji 


when a laborer was struck by a constru: tion train at 


on June 16 a second accident occurred at South Clinton, 
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car r irer jun ped from the front end of a train moving in one 
directi« upon the second track in front of a train moving in an op- 
posite direction, and was struck by th front car of the last mentioned 
train ; t hock threw the brakeman from this car, resulting in the 
death of both; the ist accident occurred near the water tank at 
South Clinton, « September 2, when a water boy who was riding 
on the st of womotive was instantly killed in a collision between 


MAINTENANCE 


In addition to th works maintained and operated in 1899, the 
maintenance and operation of the following works were begun in 
1900: 27.37 miles of ditches i Wwamps upon the Wachusett and 
Sudbury watersheds; low-service pumping station at ¢ hestnut Hill 
Re servoir, contall ing three 35,000,000-¢ illon engines; a pum} ing 
station at Spot Pond, containing one 10,000,000-gallon and one 
20,000,000-gallon engine; a small temporary pumping station at 
Arlington; a gate-hous« and pipe connections with pumping stations 


at Chestnut Hill Reservoir; pipe yards at Chestnut Hill Reservoir 
and Glenwood: Spot Pond as a completed distributing reservoir ; 
elsea Creek from Chelsea to East 


across ( 


and a new line 


Boston. In November the ont rations of the « ity of Boston in rais- 


ing a hi av across the marsh between Breed’s Island and Revere 
made it necessary to temporarily discontinuc the use of the pipe 
which supplies Breed’s Island standpipe, and by arrangement with 


the city the water supply has since been pumped by the Board at the 


The pumping stations at Somerville, Chelsea, Malden, Medford, 
Everett and Saugus, which were maintained in 1899, and in some 
instances. during a part of 1900, at the expense of the Common- 
wealth, are no longer used, the operation of the last station being 
discontinued March 31, 1900. 

There has been an unusual amount of heavy work in the mainten- 
ance department during the year, in replacing across Chelsea Creek 
a pipe formerly belonging to the city of Boston ; in tunneling under 
the Mystic River, where the wid ning and deepening of a draw re- 
quired the removal of an existing siphon ; in repla ing at the Chest- 


nut Hill high-service pumping station two boilers which were not 


ma 


1¢ 


Lei! 
' 
é 
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15.829.900.000 gallons on June 1 to 5,646,400,000 gallo: No- 


vember 25. At this time the storage was ?2.539,50 )UUU 2g llo S 


than on the same date in 1899: however, 1,250,000,000 t 

this amount had been used i Spot P i ld 

amount. the storage was 1,259,500,000 | r t } 
The following table gives the quantity of water stored in t - 

age reservoirs al the b vinning of each month. The s 

gives the total in the reservoirs from whi the supply 


taken, the third column the storage in the other reset vol 


last column the total storage in 


Quantity of Water stored at the Beginning of E h Mont 


DATE Framingbat torage Res 


November 1 418.4 ’ 468.4 
December 1, ° -« . : : : »T44, : 1188, 80% 


January 1, 1901, . 


Nors.— The storage in Dudley Pond is ir 


At the begin1 ing of the yeal the water in the S lhu ’ R 
stood at elevation 245.06, which is 13.94 feet below the crest ol 
dam. The surface fell to 240.4 
the crest. The water then began to rise, and on March 31 reached 
the level of the crest. The flashboards having been put in | wce, the 
water rose to elevation 260.04 on April 5, and remained substan- 
tially at this level until June 10, when the draft upon the reser 
began to exceed the supply. The surface then lowered about 


feet to elevation 943.45 on Novemb« r Ys it then be val to rise, 
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and reached elevation 252.54 at the close of the year, 6.46 feet 
below the crest of the dam. 


The Marlborough Brook filt r-beds, at the head of one branch of 


the Sudbury Reservoir, have been in service during the year, and 
have filtered f the water of the brook except for a few short 
periods durit freshet flows. Experienc ained in operating 1 
beds has led to some changes and improvements in the system, 
which have be« lescribed under the head of construction. 

Analy es Day eK made mont ly by the State Board of Health 
of the water before and after passing through the filter-beds, and 
they show that the water is purified by filtration to a satisfactory 
extent. The ave Lo" of all the examinations made during the year 
is as foll 

Fil aul F a 
Color (platir standard),. . 7 tie my be tee ke ‘ 0.06 
Total residuc evaporation, . : . : . . : : , 17.72 11.2 
Loss on guilt se . . . . . . . . . . ‘ - 
Free ammonia, 
Alt ia . 7 
Chiorine, 2.02 1.4 
Nitrogen as rates 4 1838 
Nitroge ~ ‘ ( 
Oxygen consumed, ° : - . . ; . . . . . 7 it 
Hardness, ° ° 2 ° . ° . e . . . ° . 7 4.1 


A considerable amount of work has been done during the year 
around the margins of the reservoir. In Southborough, near the 
cemetery, some low land has been drained and planted with ever- 
greens. 

Framingham Reservoir No. 3, which derives its supply almost 
wholly from the Sudbury Reservoir, was kept practically full 
throughout the year, with an extreme range of about 3 feet, de- 
pending upon the season. From April until the middle of June, 
during which time the flashboards were kept in position on the 
dam, the water was kept as high as possible, and during the re- 
mainder of the year it was kept slightly below the crest, to prevent 


a waste of water from the effect of the wind. 


lons per day for the first four 


re 

On M , 
of t ‘ ] 
~ Le 
me " | the 
en j M re. 

‘ { I] " it i 1 ren- 
de nan on the Boston i 
Mett | \ \ ] . s deat 

z ( of t out 4.5 feet 
belo t ] \ ed pi - 
tically | ‘ { ct 


wasted at outlet tu - n Feb June 2 
Water th luct to ¢ t H Rest it 
from x ) YZ \ 25.11 1June 3 to J Ss, and I m J 
28 to th of th t ility of the wat ! these inter- 
vals hav ) } tly rood to all oO ts About 76,- 
400,000 gallons were drawn from Dud Pond to th ike ym 
July 10 to July 26, during which tir the level of the pond was 
lowered about 3 feet. At the beginning of the year Dudley Pond 
was about 3.5 feet elLOW hich vater and on J vy 10 about 2 feet 
below higl water, At the end of the yeal the w iter was 4.1 feet 
below high water, 

Phe filter-be ls, situated near th shores of Lake Cochituate and 


used for filtering the water of Pegan Brook, have been in use two 
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ar. In Febr Lal und 


hundred and thirty-two days throughout the y 


March the flow of the brook was quite I e, but one ¢ t 
entered the lake unfiltered except during parts of thre 
February and thre days in Mar Duri \ ee 
and October the flow of the | 3 , tively st 
was necessary to pump only on ten days in A t and « 
each in September and October, Th total quantity of te ed 
durin the yeal s 223,91 VU Ll The t | 
consumed was 208,900 pou! makin 1,074 
pumped per po nd of coal 

When tl ter was dr dow lur 
ul int ot Wo! ne i und the P \ 
in the removal of obj onable vegetat in I ( 

SouRCES FROM WHICH W AT! HAS BEEN TAK 

During the year the only er suppl y 
350.000 gallons pump¢ d at Arlington in t first thre 
year, and 40,720,000 gallons draw by city of Medf 
Wright’s Pond, making in all an average 0! 113,000 | y 


for the whole year from lo« al sources. 


very small quantity was furnished by the Metropolitan Wor! 


principal supply was taken from Framingham Reservoir No 

derives its supply mainly from the Sudbury Res rvoir, which is in 
turn supplied from the Nashua River. For short periods in January 
and February, and from June 19 to July 28 and from At t 9 to 
December 5. with the « xception of a few day s, water was also drawn 
for the supply from Framingham Reservoir No. 2 in quantities rang- 
ing from 6,000,000 to 82.000,000 callons daily, the latt heing 
drawn between September 25 and December 3. Between February 


8, and from June 28 to the end of 


2 and March 28, June 4 and June 


the year, water was drawn almost constantly from Lake Cochituate, 


AQUEDUCTS. 


| 


The Wachuselt Aqueduct has beet in continuous use throug! 


the year, except for four days imm«¢ diately after the heavy freshet in 


} 


the middle of February, when th pond above the. temporary dam 


had been lowered below the bottom of the aqueduct by the re moval 


of the stop-planks and gates in the large flume ; and one day imme- 
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diately after the freshet of March 2, when the water was quite turbid. 
During the time that the aqueduct was emptied in February it was 
cleaned inside for its whole length. The avs rage daily flow for the 
whole year has been 60,452,000 gallons per day. From January 1 
to February 1, from June 10 to November 26, and after December 
14, substantially all the water in the river was turned through the 
aqueduct, except the amount permitted to flow down the river, in ac- 
cordance with the provisions of the Metropolitan Water Act. 

The usual work of maintenance of all the works connected with 
the aqueduct and of the ditches tributary to the open channel has 
been carried on throughout the year, and all of these works are in 
good condition. 

The Sudbury Aqueduct was in continuous service except on a few 
occasions for a day at a time, when it was necessary to empty it for 
cleaning. The total flow averaged for the whole year was 85,867,000 
gallons per day, which is 1,151,000 gallons more than the daily 
amount of water carried by the aqueduct last year. 

The difficulty of finding opportunities for cleaning the interior of 
the aqueduct increases every year, as the consumption approaches 
the maximum capacity of the aqueduct. Between May 4 and June 
7, cleaning took place from Framingham Dam No. 1 to Clark’s waste 
weir. The brickwork was covered with a heavy coating of black 
slime; sponge in large quantities was present, principally on the in- 
vert, which was from one-half to three-fourths covered throughout 
the whole length of the aqueduct. An increase in the amount of 
sponge in the tunnels was observed, especially in the Badger Hill 
tunnel, where the rock was completely covered, 

In the autumn, work was started on a retaining wall and steel 
stairway at Echo Bridge over the Charles River. The object of this 
improvement is to allow people to pass from the top of the bridge to 
Ellis Street under the bridge. The contractor for the stonework 
was the Webb Granite and Construction Company of W orcester, 
and for the steelwork is G. P. Bullard & Co. The stonework was 
completed by the middle of November, but the steelwork is still in 
course of erection. 

Echo Bridge is 500 feet long, 18 feet wide, and the central arch 
has a span of 129 feet. As the summer was an unusually hot one, 
a few observations were made to determine the effect of expansion 


on the masonry. On July 3, when the temperature at 5 P.M. was 
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79 F., the umount of leal wore low ng fy I if n 
Ellis Street s at t te « lons pe! Anias on J ' 
with a te ture of ( | the ' 
p ‘ I é the 
fro } to 101 Lie LKa t aout is | 
I n of the mason ; ' 
cl s the temperature fall 
I e@ TOLUOVN M repai s have ) mada mm | ; } 
Waban arches: the cement work in the nort ns 
be« ntegrated by frost, ¥ removed, and the 01 I 
a \ vas repall L piastel I pit en 
middle g rv, so as to make th iter flow! e freely 
teli-tak pes \ portion of south gallery floor ed 
in the same nner eg ns he iteric . . ; 


plasterc i A steam | atix t s been inst ’ 
to event ition of n the 3 al ‘ 
portions of t ridge, Steal s turne Decembe 

In Chestnut Street, N« ton | er | 3 ' " 
city f Newt erossing under t 1 ct i ‘ v 
pro. ded for the purpost | ( neths ot ¢ t-1ron 1 s 
in diameter, with lead nts, wel sed in the « \ 
6-11 vas main, crossing over the p of 1 reduct | 
in t same street 

\ it 6,158 feet of new tencine ive ven built I 644 { 
oro | fences repa rea pl nel} y Ne t d We { 

\ j re luct 1s now runt } rly s full cay by r 
time easurement re ta mn ire t to til to de 
heig t to which the surface of the ilk rises In ail 
the luct wit known quantity flo o 

| Cor l Ag 4 tw nu ea nd vs 
The tal quantity ol uf ‘ eved by th ieduc ’ 
the vie ir 12.256,00U ms aay The work 
in ste! tit nannel tl cl mn the ed tw 
em 1kments, which w I s at 1 i f tl { 
wa tinued until January 50 n the 1 eré \ 
col ind it became née y to aisct I ) 
use the aqueduct. Practically all these ¢1 ‘s. from the westerly 
end down to and including those on Seaver's embankment eas! y 


: station in Newton, have heen repaired. ihe scraping 
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of the interior of the four siphon pipes across the Charles River val- 
ley, w was in progress at the date of the last report, was com- 


plete din January. The aggregate length of pipe scraped was 4,671 


feet. lhe number of cubic yards of iron rust removed was 37, and 


almost of it came from the two 30-inch and the 36-inch pipes. 

As a result of the scraping of the pipes, of lowering the level of 
the water in Chestnut Hill Reservoir and of running the aqueduct 
under a head at its upper end, 24,000,000 gallons daily were run 
through it for a short time during the month of July. This is a 
larger quantity than it had before been thought possible to run 
through this aqueduct. 


Karly in the year arrangements were made for taking current 


meter measurements of the flow in this aqueduct. A track board for 
guiding the meter was installed in W ellesley, at Station 283 + 63, 
and ove! it was erected a small shelter house. \ number of obser- 
vations were taken, and the flow through the aqueduct is now de- 


termined with greater accuracy than in the past. 
The joints in the stone and brick masonry in the Dedman’s and 
Wellesley waste weirs, also in th siphon chambers, were thoroughly 


repaired. Che masonry connected with the manholes was also ut 
| ‘ I 


in good condition. New stop-plank guides were placed in the 
Wellesley waste weir. Early in S ptember the four siphon pipes 
were thoroughly reinforced with concrete at the proposed crossing 
of the road to be built by the Mi tropolitan Park Commission, who 
paid for the work. 

The usual work of maintenance in connection with fences and 
culverts, patrol and repairs on the aqueduct, and mowing of weeds 
and bushes and loaming of embankments, has been carried on 
throughout the year. 


The town of Well sley has done a considerable amount of work 


on its highways and public buildings, which has been more or less 
connected with the maintenance of the Cochituate Aqueduct. Some 
of the aqueduct land has been taken for the wi lening of Central 


Street, near the corner of Linden Street, and 6 feet of clean cravel 
filled over the aqueduct. Land has also been taken by the town 
for the widening of Washington Street, but at the crossing of the 
aqueduct the additional filling over it was ve ry slight. The town 
has been given a right of way across the aqueduct, to enable it to 


reach the department buildings at Wellesley Hills 
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PuMPING STATIONS. 


Until June 1 the engines at the ¢ hestnut Hill high- 


were used for pumping not only the water tor the souther 


service district, but also for the portion of the Metropolitan W 


District north of the Charles River. On that date the first t 
engines at the new low-service station was placed in service, | 
these engines have since been used to pump most of the 

the low service. Since October 9, when all three engines at 


low-service station became available for use, the water for the 
f Boston has been furnished by pumping 
of by gravity from the Chestnut Hill and Brookline rese} 


was in accordanc with the original recommena 


service district o 


This change 


of the State Board of Health, in its report upon a Metro , 
Water Supply in 1895. The increase in pressure was | 
necessary by the greater height of modern buildings, which, even 
upon the lowest lands, rec« ived an insufficient pressure by gravity 
yuMping was commenced has been 


The pressure maintained since } 
equivalent to a head of from 20 to 25 feet in excess of that 
nished by gravity. 

Until March 7 the water for the northern 
in Malden, Somerville 


the Spot P i 


high-s¢ rvice listrict 
was pumped at the local pumping stations 
and Chelsea. On that date the Leavitt engine at 
and on March 20 and 21 pumping was discon- 


station was started, 
On March 31 th 


Malden and Somerville stations. 


at the Chelsea station were stopped, and since that date all 


tinued at the 
pumps 
water for the northern high service has been pumped at the Spot 
Pond station. Water for the higher portions of the West Rox- 
at the West Roxbury station, which 


and for the high-service 


+} ~ 


bury district has been pump d 
been leased from the « ity of Boston; 


bas 
district in Arlington at a temporary station, which was built 899 
near the Brattle station of the Boston & Maine Railroad. 

Until August 31 the operation of th stations was under the charg: 


of Will J. Sando. Since that time J. W. Lynch, engineer in charge 


of the stations at Chestnut Hill, has heen given general charg 


mechanical work at all of the stations, and the engineer of the Dis- 


tribution Department re tains the general sup rvision of thei 


tion. 
The present daily pumping cay 
and the force employed numbers 51. 


pacity of all the stations is 204,000,000 


gallons, 
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The ving in the cost of pumping water in the Metropolitan Water 
¢ } 


yy discontinuing the use of many small stations is illustrated 


; 


by the following figures, giving the cost of operating the seventeen 
stations in the District in the year 1897, before the introduction of the 


in 1899, when several of the stations 


had been discontinued: and in 1900, when nearly all of the water was 


pun d at the three large stations of the Metropolitan Works : — 


r 
Cost of ri ‘ 
I : rM sd 
‘ Gallons 
1897 $122 12,7 $9 64 
189 : : 84,f ”) l 42 
1900, . . : .931 28 27,207 .2 uM 


Chestnut Hill High-service Stati 
At this station the two 8,000,000-gallon auxiliary engines and the 
20,000,000-gallon Leavitt engine have been used for both high-ser- 


vice and low-service duty. The 30,000,000-gallon 


is engine has 


been | only for high-service duty, and has pumped 90 per cent. 


of t vater used to supply the southern high-service district. 
rhe following are the statistics relating to operations at this 


’ 
Low SERvIicI Hien Service 
I . Eng - . ~ Totals 
Noe Nos ar ~ 
y en N 
allons 1.82 4,44 ‘ 6 
l 8 I 7 ‘ 2 ‘ 
i of : 244 l : 2 473.7 
i ag ef 45 - 4 
3 : sie $1,127 2791 61 
i,1 2 82 
1,701 ‘ 4 2,299 08 6,537 79 
g, 68 2 06 M4 1 21 
I 7 ) 1 : 79 ; : 
$6,762 18 $11,383 08 | @778 S08 1¢2 $45,644 52 
Costr g ” e $ : 8% - €3 771 22 ry l 
Coat arals foot! ‘ 2 31 


Coal has been furnished for use at the station as follows :— 


Loyal Hanna Coal and Coke Company, 35 gross tons, at $3.67 per ton. 
E. B. Townsend,. : ‘ ‘ ; 688.90 gross tons, at $4.09 per ton. 
Loyal Hanna Coal and Coke ¢ ompany, . 1,209.14 gross tons, at $4.78 per ton, 
Gillespie & Pierce (screenings), 100.00 net tons, at $2.00 per ton. 
Gillespie & Pierce, . . ; ; ‘ 45.18 net tons, at $4.50 per ton. 
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In order to provide additional boiler capacity for oper iting engine 


Nos. 3 and 4, the two horizontal return tubular boilers wh ere 

installed with the Gaskill engines in 1885 are being replaced by two 

boilers of similar type, designed t ) Carry 185 pounds steam pre re. 

A contract for building and delivering thes boilers )! 

was made on September 26. with the ‘rie Boiler Wo 

the sum of $2,450 « ach. The boilers at the stati 

the middle of December, and are now being placed i tion. 
‘ ; } 


They are of the return tubular type, ea h 64 inches 
containing 102 3-inch tubes, 18 feet long. 


} 


Lt 


nished by t American Stoker Company of New York at ; st of 


$1,000, are to be used in connection with the boilers. 
The cost per million gallons of water raised one foot 
station was $0.031, which is slightly less than the cost in 1899. As 
the cost of repairs in 1900 was large, on a count of 
the new boilers and stokers, and as the cost of coal 
ton more than during the previous year, the cost per milli 


uumped is very satisfactory. 
I I : ’ 


At this station thre« 35.000,000-gallon engines, built by the Holly 


Manufacturing Company, have been place din service. En; No. 


5 was started on June 1, engine No. 6 en July 3 and eng No. 7 
on September 27. The engines were put into r gular sel é foré 
their final completion, and at the present time some wo! ns 
to be done on all of the engines. Che 5 have ope rated very satis- 


factorily, and the duty is constantly improving. 
The following are the statistics relating to opt rations t this 
station : — 


Total quantity pumped (million gallons 


Total coal used (pour ds),. 


lons pumped pe r pound of coal, 2.49 
Average head pumped against (feet) ‘ 
Cost of pumping: 
Labor $7 x 
Fuel, 
: 
Repairs, 
Oil, wast packing ‘ 
Small sup f 2 
Tot station £15,879 


ons pumpe d 


ions raised one 
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Coal for use at the station has been purchased as follows : 


Loyal Hanna Coal and Coke Company, . 886.81 gross tons, at 83.67 per ton 
E. B. Townsend " . $79.16 gross tons, at $4.09 per ton, 
Loyal Hanna Coal and Coke Company, 1,704.01 gross tons, at $4.78 per n 


P ying for the Northern High-service District. 

In 1898 the water for the northern high-service district was 
pumped at ten local pumping stations, because the Metropolitan 
Water Works were not far enough advanced to enable the pumping 
to be concentrated. At the beginning of 1899 arrangements were 
made with the water departments having the larger pumping stations, 
for the operation of the stations by the Metropolitan Water Board, 
concentrating the pumping during the greater part of the year in 
four stations, but for a small portion of the year it was necessary to 
utilize two others. This produced a considerable saving, and the 


cost of pumping 2,337,290,000 gallons was $32,860.33. 


In the early part of 1900 three of these pumping stations were 
operated until an engine in the Spot Pond station was in readiness 
for use, after which the pumping was done at this station, with a 
further saving in cost. 

As only one engine was available at the Spot Pond station until 
November 1, several of the local stations were kept in readiness for 
use in case of emergency. 

The cost of operating the Spot Pond station, where 80.4 per cent. 
of the water for this district was pumped, was $10,858.98 ; of oper- 
atine the other stations, where the remainder of the water was 
pump d, and of maint Lining the stations subsequently in readiness 
for use, was $10,564.75, making a total of $21,423.73, which is a 
saving over the cost for the previous year of $11,436.60. The re- 
sults obtained at the Spot Pond station show that there will bea 
still further saving in cost next year. 

The local stations used in 1900 in connection with the Metropoli- 
tan Works included the Somerville, Malden, Chelsea and Medford 
stations. No water was pumped at the Medford station, but it was 
kept in readiness for use until April 21. Pumping was discontin- 
ued at the Somerville station on March 19, at the Malden station on 
March 20 and at the Chelsea station on March31. Thetotal number 
of gallons pumped at these stations was 492,900,000. One engineer 
was retained at both the Somerville and Chelsea stations, to keep the 


machinery in readiness for use, until about the middle of October. 


BOARD. 


WATER 
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Spot Pond Pumping Station. 

The operation of one pumping engine at this station was b 
on March 7, and after March 31 all the water used by the north 
high-service district was pumped here. Until November |! 
water was pumped by the 10.000,000-gallon Leavitt engine, 
as No. 8. On that date the new 20,000,000-gallon engine, b 
the Holly Manufacturing Company, known as No. 
and since November 20 this engine has been used exclusive 

The following are the statistics relating to operations at 


station : 


Total coal us 
G on per f 752.7 
Average head pum] sins i 

Cost of pur _ 
Lat $ $72 7 34 
Fuel 4,946 7 4 
Repairs ‘ 
Oo sate and packing 2 
Small . 7 

I al f stall = - 7 31 
Cost | i ga at < s : : 
Cos i gallons raised foot higt 42 

Coal has been purchased for use at this station as follow 
1,241.42 gross tons ¢ umberland coal, at an average price of $4.77 
per ton: 427.74 gross tons of anthracite coal, at an average ‘ 
of $5.07 per ton; 127.81 gross tons anthracite screenings, at an 


average price of $3.07 per ton. 
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West Roxbury Pu 


The following are statistics relatii 


for the year 1900:- 
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ing Station. 


; ; : 279 


od was 16.8 per cent. over the 


amount pumped in the previous year. 


! 


The pumps at this station wert 
since January 3 they have pumped a 
district of the town of Arlington. 
3, inclusive, a portion of the supply 
pumped at this station. The total 
was 2,519,000 gallons. The plant 
al 
it 


of two small pumps purchased from 


in a small wooden building near the 


a 
MSlation. 


i 


first started on January 1, and 
ll the water for the high-serv ice 
From September 14 to October 


ot the town of Lexington was 


quantity su] lied to that town 
i d PI 


is a temporary one, consisting 
the town of Arlington, located 


Brattle station of the Boston & 


re lating to operations at this 


ul 5 4,000 
inds 1,924 
158 
ec 
$2 } 67 
45 50 
a7 
aid : 
$3,366 71 
Y 1 
119 
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East Boston P ping Station. 


On account of the raising of the grade of Bennington Sti 
tween Revere and Breed’s Island, it was found necessary N 
ber to discontinue through the winter the use of the 12-1n 
through which the supply to the standpipe on Breed’s | 
furnished. Permission was obtained from the Water Co 
of Boston to use one of the pumps in the old East Bost 
station, belonging to the « ity of Boston: and since Nove 
supply for the small district on Breed’s Island has beer 
this station. One man is employed to operate the pum t 
50,000 gallons per day are pumped to the standpip 
Detailed statistics with regard to the operation of the 
tions may be found in Appendix No. 4, tables 13 to 19 
CONSUMPTION OF WATER. 
The daily average quantity of water consumed in the cit 1 


towns in the Metropolitan Water District, supplied wholly 
part by the M« tropolitan Water Works during the yeal L900," 
94,205,000 gallons, equivalent to 115.5 gallons per inhabit 
the District supplied. Of the above quantity, 94,092,000 
per day were supplied by the Metropolitan Water Works, nd 
113,000 gallons per day from local sources. The increase in the 
daily average consumption of water in these cities and towns over! 
that of the previous year was 5,672,000 gallons, or 6.4 per 


On account of the mild winter, the consumption during the first six 


months of the year was but little more than for the correspond- 
ing months in 1899, but during the last six months ther: 
large increase in the consumption. 

The daily average consumption of water in the low-service 5- 
trict was 62,659,000 gallons,—an increase of 3.7 per cent. eI 
that in the same district in 1899. 

In the southern high-service district the consumption was 24,021,000 
gallons,—an increase of 16.4 per cent. over the precedi eal 
The relatively greater increase in the consumption in the high-ser- 


vice as compared with the low-service district is accounted 


least in part, by the extension of the high s« rvice which changes 


* Excluding Newton and Hyde Park, which are in the Metropolitan Water Distr 


ceive no water fr 
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lines separating the districts. In the northern high-service district 
the consumption was 6,865,000 gallons, which is apparently a 
decrease as compared with the figures of the preceding year. It now 


} 


seems probable that the figures for the consumption of water in t Lis 


district in 1899 were too large. The water was then pumped at 
nine small stations, and the quantity determined by pump measure- 
ments. It is probable that sufficient allowance was not made for 
the slip or leakage of water through the pumps. 

The daily average consumption of water in the southern extra 


high-service district in West Roxbury was 355,000 gallons, and in 


the northern extra high-service in Arlington 305,000 gallons. 
Detailed statistics of the consumption of water may be found in 


Appendix No. 4, tables 20 to 25. 


QuaLity oF WATER. 
Samples of water were collected every two months from ten points, 
monthly from six points and weekly from three points upon the 
works, and sent to the State Board of Health for analysis and exam- 
ination. Sampl s of water have also been collected each week from 
many points upon the works and examined microscopically and for 
color. odor and taste, and during a portion of the year for turbid ty, 
by the biological force of the Metropolitan Water Board. 

The quality of the water furnished has not been quite as good as 
in the previous year, and for this there are several reasons. Che 
best water supplied to the District is that taken from the Sudbury 
Reservoir and Framingham Reservoir No. 3, which derive their sup- 
ply mainly from the Nashua River. Owing to the increase in the 
quantity of water consumed and the quantity of water required for 
filling Spot Pond, together with the unusually dry season, a smaller 
proportion of the water was taken from this source, and more had to 


be taken from the southerly branch of the Sudbury River, on which 


Framingham Rese rvoir No. 2 is situated, and from Lake Cochitu ite, 


The proportion taken from these less satisfactory sources was 14.2 
per cent. in 1899 and 22.6 per cent. in 1900. 

The fact that the reservoirs were vé ry low at the beginning of the 
year, so that they did not carry over as much water that had been 
improved by long storage, was another important factor in the quality 


of the water in 1900. 
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following table gives a comparison of the average r 


examinations made for the years 1897, 1898, 1899 and 1900 


The examinations for.1897 cover a period when no wate1 


from the Nashua River; in 


only during the last eight months, and in 1899 and 1900 it 


use for the whole year. As stated in s report, th 
very great improvement in t vater rol 

LS99 The chemical analysis i only ve 5 ut 
for the worse from 1899 to 1900. The microscopical exan 


show that there were, as a rule, many more of the org nisms 


may i ffect the odor and taste of water in 1900 than in the } 


cult, in the next two or three years, before the Wachusett Re 
and the Weston Aqueduct are it operation, to maintain the 

of quality of 1899 and 1900, since it will be necessary to 
both the Sudbury and Cochituat ieducts in order to co! 
required quantity of water, and it may be necessary to take 


proportion of the wate! from the 1ess satis ictoryv sources. 
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was unfit for use. In March it was found that the water was of good 
quality , and from March 19 to 26 water was drawn from the pond 


for supplying a portion of the District and to lower the pond, In 


— 


nent of the pond as a distributing reservoir Was so 
far « ompleted that it was connected with the system, and the work 


} 


of refilling it was commenced. Water was kept constantly running 


into the pond until the latter part of the year, when it had improved 


lity so much that it wa satisfactory for us 


Appendix No. 4, tables 26 to 35, gives the detailed results of 
chemical, micr scopl il and bacterial examinations of water from 


various parts of the Metropolitan Water Works. 


BroLoGicaAL LABORATORY. 

On July 31, 1900, Dr. Frederick S. Hollis, chief biologist, re- 
signed, to accept a position at Yale Unive rsity, and was succeeded 
by his first assist int, Horatio N. Parker. 

During the year 2,640 microscopical and 1,245 bacterial examina- 
tions of water were made at the laboratory of the Metropolitan 
Water Board, at No. 3 Mt. Vernon Street, Boston. Of the micro- 
scopical examinations, 2,070 were of the regular wee kly samples 
and 570 were made in connection with special examinations. 

The principal results of the work done by the biological force are 
given in Ap] endix No, 4. Table No. 33 oive s the results of the 
microscopical examinations, Table No. 34 of the bacterial examina- 
tions, Table No. 35 gives the colors of the water and Tables Nos. 


36 and 37 the temperatures of the water and air, 


SANITARY INSPECTION. 
The sanitary inspection on the watersheds at the sources of sup- 


ply, described in the last report, has been continued under the direc- 
tion of William W. Locke, C.E., sanitary inspector. The greater 
part of the inspection has been upon the Sudbury and Cochituate 
watersheds, where there is a large population, but he also devotes a 
portion of his time to the inspection of the Wachusett watershed. 
The results obtained continue to be v« ry satisfactory. 

A summary of the work done in 1900 upon the Sudbury and 
Cochituate watersheds is given in the accompanying tables. The 


first table shows the number of premises inspected, a classification 
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informati 


ent furnish no obiec tio! 


q . 
lrain @ premises Ww 


unfavorabl 
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Re Otherwise Partly ‘ 
D \ ; x ed f 
‘ s 
r i 
Far ° ° » . - ~ 
Fra ’ - 
St - 
Ang a] 9 
Pras - «WN : » , 
‘ - 
East - I 
In ; 
Wee a 
Whitel “ 
Ce I 12 
e tere 
Sna - 3 = 
Poga _ 1 . 
Cours . ‘ 
Beave ‘ 2 l4 
I 1 
\ t y im} rovement in the sanitary conditions on 
the wate eds has been mace during the year, particul lis- 
tricts where there are street sewers. This is true ina marked de- 
gree in. Px n and Angle brook districts, which include the creater 


part of 1 town of Natick and the « ity of Marlborough. 

In Natick 75 cesspools have been abandoned on account of sewer 
connections, as compared with 74 last year and 36 in 1898, In 
many of these cases the cesspools were a menace to the purity of 
the water ipply on account of being near the brooks. or be use 
the ownel were ] ttentive and allowed th« cesspools to overflow. 

In Marlborough a marked improvement has been made in the 
sanitary conditions. \ complete improvement by sewer connection 
has be el made il 58 cases and in othe r ways in 3 cases, wh le 19 


cases have been partly remedied. The corresponding figures for 
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last year are 14, land 3. The improvement this year is part 


to the very efficient assistance rendered the inspectors of thé M 
politan Water Board by the Marlborough board of health. 

In South Framingham a new low-level sewel has been 
the town, designed to take the sewage from the sectio1 


Beaver Dam Brook. In this district there are at present 7 


and { factories which have no prope r mie 
Some further work must be done on the sewer be fore it can 


available for carrying off the sewage of thi 


DISTRIBUTING RESERVOIRS. 

The distributing reservoirs maintained by the Metropolitan 
Board are the Chestnut Hill Reservoir, Waban Hill Reservoir, 
Pond, the Mystic distributing reservoir near Tufts College, th: 
in the Middlesex Fells 

The Forbes Hill st 


lay of the year. 


Reservoir of the northern high s¢ rvice 
ervation, and the Arlington standpipe. 


in Quincy was placed in service on the last « 


Chestnut Hill Reservoir. 
During portions of the year the Bradlee basin, and some 


time the Lawrence basin, have been kept below high-water lev: 


the purpose of increasing the discharge of the Cochituate Aq le 


facilitate the work of building the gate -house for st 


and to 


water to the pumping stations. 


On October 9, when the change was made by which wat 


supplied to the low-service « 


of by gravity, the gates connecting the 
mains leading to the city were closed. The usual work has 


done around the reservoir, and it is in good condition. 


Richardson W. Sawtell, foreman at Chestnut Hill Reservoir, 


. | 
copnstruciulk 


has been connected with the works ever since the 


the reservoir, was, through illness, obliged to give up work « 


cember 29. Frederick W. Clark, who has also been connected 


the works for many years as clerk 


station, with a general supervision of t 


heen relieved of his work in connection with the pumping st: 


and has been given the duties of Mr. Sawt ll as foreman. 


listrict of Boston by pumping inst 


reservoir directly with 


at the reservoir and pum} 


he work at the reservoir, 
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Waban [Mill Reservoir. 

This reservoir was purchased from the city of Newton on October 
12, 1900. It was built in 1877, and has a capacity of 13,500,000 
gallons. In 1891 the city of Newton constructed a covered reservoir 
ata higher level, and since that time this reservoir has been but little 
used. The water stored in the reservoir at the time of the purchase 
was of poor quality, and on November 22 the work of drawing the 
water off and wasting it was commenced. It was found necessary to 
pump the water from the bottom of the reservoir, and it was not 
until December 9 that it was entirely empty. The sediment on the 
slopes and bottom of the reservoir was removed and the surfaces 
were thoroughly cleaned. Two hundred and eight double loads of 
frozen material were removed. This material contained a very 
large percentage of water, so that the number of loads does not 
fairly represent the actual amount of sediment removed from the 
reservoir. Some of the joints between the paving stones were 
chinked, and the exterior woodwork of the gate-house was painted. 
Water was admitted to the reservoir on December 12, and the res- 


ervoir was full on December 17. 


Spot Pond. 


On January 1, 1900, the elevation of the surface of the water in 
the pond was 144.2 feet above Boston city base, or 9.8 feet below the 
old high-water mark. The heavy rainfall during January and Feb- 
ruary caused the pond to rise about 3.5 feet. From March 19 to 
26, inclusive, water was drawn from the pond for the supply of the 
District, and the surface lowered to elevation 144. From the latter 
date until July 12 the pond was shut off from the distribution sys- 
tem, and the yield of the pond was wasted into Spot Pond Brook. 
On July 12 the improvement of the pond was so far completed that 
the work of refilling the pond by pumping from Chestnut Hill was 
commenced. The pond level was raised about 1 foot, where it re- 
mained until August 15, when pumping into the pond was resumed. 
On September 1 the surface was at elevation 145.14: October 1, 
149.49; November 1, 153.94; December 1, 158.08: and Decem- 
ber 31, 159.54, or 3.46 feet below the new high-water mark. On 
the last date the pond contained 1,450,000,000 gallons. while the 


capacity of the full pond is 1,791,700,000 gallons. 
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Considerable work has been done on the roadways, and the joints 


in the granite walls surrounding the reservonu have been repointed 


above high-water mark with Portland ce 
} 


house and grounds are now in good condition. 


Fells Reservou 


use, and has rel 


This reservoir has been in constant 


nearly full during the entire year. One man has been employed, 


to remove leaves from the water, clean screens‘and keep the 
in repair. Some of the newly filled areas around the res¢ rvoir were 
seeded in the spring, the dead trees in the vicinity were cut out, and 


a portion of the driveway resurfaced. 


The exterior of the 


painted, at a cost of $130. 


Mystic LAKE AND PUMPING STATION. 
These works are not used for water supply purposes at the pres- 


ent time. One man has been employed at Mystic Lake, to care for 


the buildings and other property. The bridge at the dam has been 
Two of the wooden buildings formerly used 


been le ised to the Medford Boat ¢ lub, 


as tempo- 


replanked. 
rary pumping stations have 


and have been re modelled for its use. At the Mystic pumping sta- 


tion the dwelling house, stable, store house, coal shed and other 
wooden buildings have been r painted. 
Pree LINeEs. 
At the close of the year there were 69.82 miles of pip¢ lines con- 


re maintained 


led by the Metropolitan W ater Board. These a 
by forces at the pipe yards t Chestnut Hill and Glenwood, under 


the direction of George E. 


During the year 2 breaks and 355 leaks have been repaired the 
Metropolitan mains. ‘The bre causing the great ve OC- 
eurred on March 30, when the 20-inch high-service main in High 


Street. near Broadway 


1901. PUBLIC DOCUMENT —No. 57. 179 


caused by the ction of an automatic valve reculating the flow into 
the Revere reservoir, The streets in the vicinity of the break were 
badly washed, and the cost of repairing the same was about $900. 
The othe eak occurred on October 1, when the 48-inch main on 
Boylston street in Brookline was broken by blasting for a gas pipe 
trench Although a large volume of water es aped, the damage to 


the street was not large, as it was in an unfinished condition. The 


cost of repairing this break wa paid for by the contractor who was 


lhe leaks which have been repaired have, with one exception, 
been at lead jou ts, and 14 of them have occurred at the river cross- 
ings, 8 on the pipes crossing the Mystic River between Somerville 
and Medford and 6 on one of the 24-inch lines crossing Chelsea 
Creek. Two of the leaks at the Mystic River were at joints at the 
bottom of the channel, requiring the service of a steam dredge and 
diver in making the repairs ; and, in order to prevent future trouble, 
these joints were securely bolted together with bolts two inches in 
diameter, fastened to clamps which were bolted around the pipes, 
The cost of repairing these two leaks was $1,074.67. 

On May 10 a taking was made of the 20-inch and 24-inch pipes 
belonging to the city of Boston from the Boston side of the draw 
at the Mystic River, through the city of Chelsea and crossing Chel- 
sea Creek to East Boston, a distance of about 5,300 feet. At the 
crossing of Chelsea Creek the 20-inch pipes which were laid in 1850 
were badly tuberculated and very weak, on account of the action of 
salt water and mud upon the iron. These pipes for a distance of 
1,438 feet have been replaced during the past season by a new line 
of 24-inch pipes. The channel at the point of crossing is about 600 
feet wide at low water, with a maximum depth of 23 feet, and 1,425 


2! 
vater. When ori F 


bell and spigot joints were used above low-water mark, supported 


feet wide at h ginally laid, pipes with ordinary 
on a pile foundation, and pipes with flexible joints were used below 
low-water mark. The new line has been laid in the same manner, 
utilizing the old pile foundation for supporting the new pipes. 

A contract for taking up the old pipes, making the necessary 
changes in the pile foundations, laying the new pipes and rebuild- 
ing the pile fender guard which protects the pipes above low-water 


& Nichol of 


Chicago, on July 31. They began work early in August, completed 


mark from passing vessels was made with MacRitchie 
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the pip laying on October 13, an 


Crossing the channel for a distance of 651 feet the 


114 inches in thickness, and 
1 
mit of a deflection of 1 in 6 in any direction. 


These pipes were laid in a cradl 


a large scow from derrk ks fitted with } ywerful hoistin ul | 


cradle was long enough to receive six 12-foot ngtl fy | 
was curved to a radius slightly rreater than the minimum |! ) 
which the pipes co ild be deflected. As the pipes wer 

gether, the scow and cradle were drawn ahead and the pipes lo ed 
into the channel which had been dredged to receive them. Che rk 
of laying the submerged pipes occupied thirteen days. A fte n- 
pletion the entire line, 1,438 feet in ler eth, was subjected ’ 
hour to a water pressure of 84 pounds per square Inch, and during 
that time no leakage was detected by a %4-inch meter. The fender 


guards built to protect the pipes have a total length of 597 feet. 
| Pty 


They are constructed with oak piles and spurshores, spaced about 
16 feet apart, with double girder caps of 7-inch by 14-inch rd 
pine timber, and ih rider cap of hard pin ao inches by 16 inches. 


The amount of the contract was $14,437.52. The cost of 


work. including the cost of the pipes, but exclusive of eng 
was $19,500.76. 

The work of widening and d epening the draw at the Mystic River 
bridge between Charlestown and Chelsea has made necessary change 


in the pipes which were laid at that point as inverted siphons under 


the « hannel. The greater at pth and width of the draw 


of a siphon impracticable, and a tunnel 6 feet in diameter ar 1145 
| | 


feet in length is now being constructed, in which a line of 24-inch 


pipes will be laid. The invert of the tunne | is 46.8 feet belo Bos- 
ton city base. 

Che contract for the constru tion of this tunnel was made on Au- | 
cust 2 with Charles A. Haskin of Boston, who had built a1 rf : 
similar tunnels in this vicinity. The work was begun on August 


20. and at the close of the year one shaft and nea ly all of the hori- 


zontal portion of the tunnel were finished. About 45 feet of each 


shaft is composed of steel cylinder iameter, made of 1- 


‘) feet in « 
inch plates. Three 9-foot le neths of cylinder were set up oO! the 


deck of a lighter, and partially lined with brick masonry. The 27- 


foot section of the shaft, weight o about 40 tons, was then lowered 


1901 PUBLIC DOCUMENT No. 57. 181 


sitio nd allowed to settle into the river bottom. Two addi- 

tion sect of the cvlinder were then bolted on and lined with 
rickwo! W he this had been done, an air lock was bolted to 
th f the shaft, the water forced out by compressed air, and 
the ynstructi of the shaft and tunnel carried on under an air 
p of from 20 to 29 poun is. Below the bottom of the steel 
evlinders the shaft was lagged with circular wooden lagging 5 inches 
ess; and when the required depth was reached, Portland 

ce nt concrete, about 3 feet in thickness, was put in th bottom of 
the shaft. and the shaft was then lined with brickwork to the bot- 


to! f the li r already in place. A circular steel shield about 9 
feet diameter and 414 feet in length was used in excavating the 
ho mntal portion of the tunnel. The shield was forced ahead by 
means of hydraulic jacks as th material was excavated, and circular 
wooden lagging. 5 inches in thickness, cut from 2-inch spruce 
plan ind having an inside diameter of 8 feet 2 inches, was placed 
in position the shield advanced. When the lagging had been ad- 
val 1 from 8 to 10 feet beyond th completed masonry, it was 
lined with brickwork and washed with cement. 

Where the tunnel is being built there is a depth of from 15 to 20 
feet of water at low tide. In sinking the shaft on the ( ielsea side 
of the channel. the material excavated was mud for a depth of 3 feet, 


clay for a further depth of 11 feet, and then sand and gravel for the 


maining distance of 21 feet. The horizontal portion of the tunnel 
was excavated entirely through sand and gravel, containing some 


small boulders and few pockets of clay. Much difficulty was ex- 


perienced in preventing the escap¢ of air and consequent flooding of 
the work: and when the drift was about 26 feet from the shaft a 
blow-out occurred, and work was delayed for a week. The shafts 
are surrounded by ards of oak pile 3 secure ly fastened togethe1 
with hard pine timber and bolts at their tops and at a point a few 
feet above low- iter mark. rhe 1 ue of the work done on this 
nti on December 31 was about $15,000, 

he lowering of the grade of Boylston Street in the town of Brook- 
line made necessary the lowering ¢ f the 48-inch high-service main in 
that street for a distance of 400 feet. The pipes were lowered about 


t feet at the deepest point, and for the greater portion of the dis- 


tance the trench was excavated in rock, requiring the removal of the 


iipes before the trench could be deepened. The work. which cost 
i | 
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$1.477.65, was done by the C. H. Eglee Company, 
; structing the street for the town of Brookline. 


On account of the work of the Massachusetts 
sion in rebuilding the bridges over the Pines River o1 Bre 
Revere and Saugus, it became necessary to 


pipes crossing these bridges, and to reconstruct the boxes 


the pipes were enclosed. The wood work nec iry on act 


these changes was done by Joseph Ross & Son of Bosto 


the contractors for rebuilding the bridges. Thi on worl 


nished by the G. W. & F. Smith Iron Company, and t 
was done by the Maintenance Department. The cost o 


done at the crossing of the main branch of the river was 31,42 


of which three-quarters was | id in equal roportior by tl H 
way Commission, th Lynn & Boston Railroad and the t 
Revere. The cost of the work at the other bridges, w 
by the Me tropolit in Water Board, was $1,218.91. 

The « ity of Boston, by filling Bennington street acr s th 
between the Revere town line and the solid ground on Breed’s | 
caused the 12-inch pipe supplying tne high-s¢ rvice district mn Br 


Island to settle so badly that it became necessary on Novel 
discontinue the use of the main. Arrangements wer 
plying the district during the winter by pumping at the East 
station. About 576 feet of the pipes were taken up, and it 
able that it will be necessary to relay at least 1,5 


work of filling the street is finished. 


ELECTROLYSIS. 

Measurements have been made at different times during 1 
of the difference of potential between our pipes and the ad 
street railway tracks. These measurements show no no 
change in conditions since previous measurements were mad 
they indicate that in some localities large currents of electri 
constantly flowing through our pipes and passing off the p 


many points, with difference of potential of from 8 to 10 


Examinations of the pipes have been made at several points, 


der to ascertain whether any damage has been done by these 


station of the Boston Elevated Railway, the 48-inch pipe whl 


laid in 1896 was found to be pitted by electrolytic action to : 


tric currents. On Boylston Street in Cambridge, near the px 
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of from 14 to *% of an inch. Che 42-inch main laid three years ago 
on Broadw Ly at the corner of Second Street in ¢ helsea, and the 16- 
inch main on Broad Street at the corner of Union Street in Lynn, 
| which had been in use for eighteen months, were both found to be ij 
damaged to a serious extent from the same cause. There are with- 
out doubt many other points where destructive action is taking 
place, and, unless further measures are taken by the street railway i] 
companies to prevent their electric currents from returning through 


our pipes, or to greatly diminish the amount and force of such cur- 


rents, the consequences will be very serious. 


CLINTON SEWERAGE. 
This plant was described in last year’s report. The works have 
. been in daily operation during the whole year, except on February 
14 and March 2, at the time of the two freshets already mentioned, 
when the water in the river rose above the top of the man-holes on 
the sewers belonging to the town of Clinton, filled the sewers full 
and ran out of the overflow at the pumping station. 

The regular force employed consists of 1 engineer at the pumping 
station, 1 attendant at the filter-beds and 1 additional employé, who 
assists both at the pumping station and at the filter-beds. At times, 

when additional assistance has been required, a force has been trans- 
ferred temporarily from other parts of the work. The following 


are statistics relating to the operations at this pumping station :— 


Daily average quantity of sewage 


Daily average quantity of coal 918 
Gallons pumped pound of coal, . . 677 
Number of days pumping, ; $63 
( of pu g 

Lab $1,092 ¢ 
Fuel 882 39 
Repairs ind supplies 2738 5 

$2,248 54 
Cost per mill g 8 pumped ; 99 
Cost per milli illons raised one foot high 2 


During the warmer part of the year the sewage was applied to all 
of the 25 filter-beds, each being used on an average about once in 


seven days. During the winter only the 19 beds from which all 
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soil had been removed were used. Che works have conti 
operate successfully ever since they were started, on Septem) ) 
1899. The results have been better, however, in the last half of 


1900 than before, as will be seen by the following results of chem- 


ical analy ses. 


EE 
j ar J . : 
D 
’ 
Albuminoid ammonia, sewage 1.2489 1 
: 
Albumi a luent 7 
Per ce 2 9 
Oxygen « € 6 - - 4.84 
Oxygen cons j | t 1.2 


Although the percentage of organic matter removed was regarded 
as satisfactory in both halves of the year, there was a very great 
improvement in the nitrification in the second half, as will be seen 


by the following statement of the free ammonia and nitrates. 


Parts per 100,000 
Rl 
January & J to 
June 
am A, sowag 7 
Free ar a luent 7 
I ent. rea ‘ 5 
Nitre as rates, eff! t 1 8 


The cost of maintaining the filter-beds has been as follows: 
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GENERAL STATEMENT. 


\t the end of this, the fifth year since the letting of the first con- 


tract upon the Metropolitan Water Works, it is apy ropriate to re- 


) view the work already done and to make a brief statement regarding 
future work. 
| Capa il f S } $. -The following table gives the capacity ol 


the main sources of supply for the Metropolitan Water District and 
the estimated capacity of these sources when the works now in prog- 
ress are completed : 


Capacity of Main 


ia 8 per Day 
aes ee ar 18,000,000 
1898, ‘ 7 “ 5 : A J - 105,000,000 
1900, . . Ri ta . «110,000,000 
When works are completed, : 173,000,000 
Storage Reservoirs.— The amount of storage capacity available 


in 1895 and the increase resulting and to result from the operations 


of the Metropolitan Water Board are as follows : — 


Capa f 
st ge ft rvoirs 
ja 
1895 8 §605.000.000 
: : , . m ‘ A 
L&98 ‘ - : 15.858.500.000 
When works a ympleted 78,926 ,100,000 


Aqueducts. —The Wachusett Aqueduct from the Nashua River to 
the Sudbury Reservoir has a capacity of 300,000,000 gallons per 
day; but from this reservoir to the Metropolitan Water District 
only the Sudbury and Cochituate aqueducts, taken from the city of 


Boston and having a combined capacity of 121,000,000 gallons per 


day, are available. It is the intention to begin in 1901 the con- 
struction of the Weston Aqueduct, having a capacity of 300,000,000 
gallons per day, as an additional aqueduct for conveying water from 
the Su ibury Reservoir to the Metropolitan District. When this is 
completed, the total capacity of the aqueducts leading from the Sud- 
bury and Cochituate sources to the District will be 421,000,000 gal- 


lons per day : 


L186 METROPOLITAN WATER BOARD. J 

Pipe Systems. —In order to distribute the water to the diff 
cities and towns, it was necessary to provid comprehensive 
systems. The pipes laid in the different years, including con 


tively short lengths acquired, were as follows: 


1900, ‘ . . , ; ; 2.49 


Total, ‘ ‘ ; ; : : 69.82 

The westerly of the twe pipes originally contemplated 
Chestnut Hill Reservoir to Spot Pond was extended only to a | int 
in Medford near Tufts College, and requires extension to Spot 
Pond; otherwise, the pipe system for the cities and towns now in 
the District is completed. 

Pumping Stations. — In 1895 the city of Boston had two large 
pumping stations, one at Chestnut Hill, having a total pumping 
capacity of 36,000,000 gallons, and the Mystic pumping station in 
West Medford, having a total pumping capacity of 28,000,000 gal- 
lons; and there were 15 other small pumping stations, owned by 
the cities, towns and water companies. The use of all these except 
the Chestnut Hill and a small West Roxbury pumping station has 
been discontinued. The capacity of the original Chestnut Hill 
station has been nearly doubled, a new station has been built at 
Chestnut Hill to supply the district north of Charles River and to 
give an increased pressure in the low-service district of Boston, 
and a new pumping station has heen constructed at Spot Pond. Th 


: 


i. 3 
ZU 


total pumping capacity of these three large stations is ,000,000 
eallons per day. The consolidation of ne arly all the pumpit L of 
the District at these stations and the installation of modern ma- 
chinery has resulted in a very great saving in operating expenses. 
If the Spot Pond station had been in operation the whole year, the 
total cost of pumping in 1900 would have been about $83,000, 
which is $39,400 less than the total cost of pumping in 1897, when 
all of the local stations were in operation, notwithstanding the fact 
that in 1900 the quantity of water pumped was more than twice as 


great as in 1897. It will be necessary to build a permanent pump- 
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ing station at Arlington in the place of the present te mporary one, : 
as soon as a contract can be placed upon favorable terms. 

Distribut q Res rs, -The names and available capac ities of 
the distributing reservoirs and standpipes now controlled by the 


Board are as follows: 


VA} —_ Remarks 
‘ A 
Ls} a a 758 an 
- ree Boa 
Chestnut Hill Reservoir, .| Low, ; ,, Taken from city of Bostor 
we al « ‘ gl 41.4 | s I ard 
Mys I 2 Ta af of Boston 
Waban Hi servolr, R Purchased f y of New 
F es H es s higt ‘ Now tr or 
Forbes Hill sta e, hig Constr Board 
Arlington standply " xtra higt Purchased f wn of A 
Tota 2,178 
Quality of Water. The quality of the water in many portions 


of the District has been greatly improved by discontinuing polluted 
or objectionable sources, and the quality of the main supply of the 
city of Boston has also been very much improved. When the Wa- 
chusett Reservoir is completed, and the water can be stored fora 
longer time, a further considerable improvement is expected. 

Value of Work done and remaining to be done. The total ex- 
penditure on account of the Metropolitan Water Works, to Decem- 
ber 31, 1900, was $20,027,.416.84. Of this sum, $8,124,945.82 is 
chargeable to the purchase of existing water works or to the acquisi- 
tion and completion of the Sudbury Reservoir. After deducting 


this 


y 


um from the total expenditure, there remains $11,902,471.02 
expended upon the new works, which, according to the estimates of 
the State Board of Health, are to cost $24,027,800. It will there- 
fore be seen that, if the works are completed for the amount esti- 
mated by the State Board of Health, and it is expected that they 
will be completed within the estimates, the future expenditures 
will substantially equal those already made. 

Economy of a General Water S pply. The financial results to 


the cities and towns of the District from the introduction of a gen- 
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eral water supply have been very satisfactory. Notwithstanding th 
necessarily large expenditure for the Metropolitan Works, the aban- 
doning of many local sources because the water was not of vood 


f 99 


quality, and the increase of 22 per cent. in the amount of water 
: supplied per inhabitant since L895, there has been no case, 80 far 
I am aware a where it has been necessary to increase the water rat 
on the other hand, in several instances there has beer either a mate- 
rial reduction of water rates or an abolition of the charge for water 
supplied for public purposes, an i toa greater extent than heretofors 
the cities and towns have paid for the extension of their works out 
of the water revenue, instead of by the issue of bonds. 

The following financial statement covers all the cities and towns 
supplied with water from the Metropolitan W orks except those sup- 
plied by water companies, and relates to the year 1899, because th 


reports for the year 1900 are not available: - 


Surplus revenue in 1899, $50 
Reduction of water rates, , = . ; ‘ : 44, 
Abating charges formerly made for water used for public purposes, . 225,( 
Interest at 34 per cent. on money paid by Commonw valth for existing 
water works, not credited to water department, “ , 175, 
Total surplus revenue if no reduction had been made in charges 
for water, and interest had been credited to water department 
for money paid by the Commonwealth for existing works $950,000 


This surplus would have been diminished by about $530,000 if 
the cities and towns had been assessed for the full annual cost of the 


works. instead of the smaller amount assessed under the existing 


law, so that the net surplus would have been $420,000. 


GREAT INCREASE IN WaTER CONSUMPTION. 

The following table shows the consumption of water in the Met- 
ropolitan Water District, as now constituted, and Swampscott, for 
series of years; also the estimated water consumption in the same 
territory for the next five years, if the rate of increase continues 


the same as the average rate from 1895 to 1900: 
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Consu tion oO Water in the Metropolita Wate District and S am cott 


1890-1900. 


YEA Consumpt Poy t Inhabitant 
Gallons D Gallons per Day 
8 ‘7 13. 908 : 
1891 + ‘ 8.8 
1892 ‘ 88 4 
1504, 4,782 728,254 
189 m8 748 - 2.1 
189 77.688 710.48 100.8 
1897 80,144,000 793,244 101 
1898 82 ‘ 815,807 1 é 
1598, ,299,000 838,37 108.9 
1900 7,114,000 860,934 112.8 
1901, 2 760,¢ 
1902 0 7 
5,406, } Eetimated neur 
1903, . . ‘ . = ; ‘ 114,052,00 average annua 
to 1900. 

1904, . ° - _ - > . 119,699,000 
1905, 25,845.000 

— The # given in this table include the whole Metropolitan Wate 

es aUiatics thie report have included ly tt 

rin part w wa 


The table shows that the amount of water consumed has more than 
double d in the last decade, and that this is due more to the ink rease 


in consumption per inhabitant, which has been 54 per cent, in the 10 


years, than to the in rease 1n po} ulation, which has been but 33 per 


cent. in the same time. 


New AQUEDUCT REQUIRED. 


The aqueducts now bringing water into the Mc tropolitan District 


have the following capacities, under ordinary conditions: 


Gallons per Da 
gy p ; . - 108,000.0 
luct, » . . ‘ - P - 18,000.01 


121,000,000 


METROPOLITAN 


compa! ing the capac ity 


; sumption, it is necessary to take 
| cold weather in winter and du 


for lawns the 


the 


the 


avel 


the average for the 


in excess of 


table rive n al the iveragt fo 


ove, 


the next five years would be as 


Year 

190 

1009 
' Ae ’ 


I believe that the table 


*) 
wi re 


quantity of water which 


aqueducts, if no special measures 


us¢ water. In mak 


3 and waste of 
been made for nearly 
Newton 


but, on the other hand, 


to the city of and the 


sources ; 


age consumption for the m 


fo) 


8,000,000 gallons of 


WATER BOARD. 


ito account that dur the 
the months wher at 
of water to be convey 
hole year. If it is med 1 
iximum month is 124% per « 
year, then, upon the 0 
r the maximum month for « 
the Ws 
} hi 
y 
166 
i l 
l nearty s I can estimate I 
juire to be bro S t ‘ 
re taken to restrict the exce lve 
ing the heures, no de tie 
water per day pp | 


town of Hyde Park from | 


no addition has been made for the 


increase in the consumption and waste of water in the low-s« rvice 
district of Boston, to be caused by the increased pressure, nol for 
the water which may be us¢ d by the towns which will probably be 
annexed to the District ; and it is believed that these ctions and 
additions will halance each other. 

By comparing the aqueduct capacity with the average consump- 
tion for the maximum month, it ll be seen that the « i} it vil 
be reached in 1902. An aqueduct cannot be complet vefore 
1903, even if begun early in 1901, but I believe that ith the roe 
amount of water stored in Spot Pond and with the adopt propel 
measures of inspection to prevent too great an Increase in the wate! 
consumption, the supply can be ntained through the mmer of 
1903. The aqueduct should’ be complet 1 in it yea nd, as 
there is not sufficient money available for its « ympletic further 
appropriation should be made in 1901. 
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vreat incre e in the cons ipt n of 
wal I last dk 1 yw that measure houl be ta to pre- 
vent or restrict the wa ind excessiv ise of wat The Stat 
sjoard of Healt ter having tl subject carefully considered by 


experts, rea hed the conc lusion, in its report of 1895, that 100 cval- 


lons of ter } per day was a liberal quantity Chis 
was In excess of the amount a tually used in 1895, but was reached 
in 1896. If the consumption per inhabitant had been maintained 
at this rate, the amount of water consumed in 1900 w uuld have 


been 86,000,000 gallons per day, or 11,000,000 gallons less than 


the actual consumption. Che increase in daily consumption per 
year since 1895 would have been 2,256,000 ecallons per day, instead 


of 5,646,000 gallons. If the increase in the next ten years con- 


tinues at the same rate as in the last five years, the cay acity of the 


new works will be equalled in 1910; whereas, if the consumption is 


reduced to 100 gallons per inhabitant, and maintained at that rate, 
the new supply will last for an additional eight or ten years without 


extension. Ifa new supply is required at the end of ten y: ars, it will 
be necessary to begin the extension of works in six or seven years, or 


almost as soon as the works now in progress can be completed ; and, 


in addition to the extension of works to new sources, there will be 


a demand for additional pumps and pipes for raising and conveying 


the largely increased quantities of water to the 


consumers, 
It is time that measures should be taken to prevent o1 restrict the 


] 


waste and excessive use of wate ; and there is no me thod by which 


this can be done so efficiently is by providing that water shall be 
furnished to each 


a meter. The results ob- 


tained in other places show that the water consumption can be 


diminished to a v« ry large extent by ise of meters; and the 


experience of the city of Milwaukee in this respect is particularly 


I 


instructive, as is to be seen vy the following statement : 


1887, 


1899 
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Met 
Milwa 


The daily consumption of water per inhabitant in the 
itan Water District (113 gallons is now the same as 1 


in 1887. 


» 


Some legislation shouk 


and towns shall be induced or required to introduce meters, sot 
at the end of ten years all or nearly a i 


takers shall be furnished through meters. 


Appended to this report are tables of contracts giving the am 


ot work done and other information, a statement of the cement tes 
ries of tab 


made by the Dam and Aqueduct Department, a long st 
relating to the 
tables showing the length of main pipes and number « 
i fire hydrants in the Metropolitan Water Distric 


rt serv 


pipes, meters ane 
1900, 


and a summary of statistics for 
Respectfully submitted, 


FREDERIC P. STEARNS, 


Boston, December 31, 1900 
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APPENDIX No. 2. 


DURING THE YERAR 1900. 


Board relating to the Reservoir Department 


rate , 

Date , “ Dat k al) ¥ aaf p of 4 P Value of 

of ¢ ~ stieen Cor : : Work done 
‘ set . r nce 190% ‘ tract 

r Dec. 31 x 


June 1,'99,/ Aug. 1, '00,| Sept. 20, 00, 2 - 82,358 40 82,358 40) 2 
| 
June 13, 99, | Dec. 1, "02, - = - 1,006.8 0 415.408 35 
July 29, 99, | May 1, "00, | Sept , 00, - . 35,160 6: 35,160 63 | 4 
| 
Dec. 12, siduly 1, 03, - = 238 600 00 as 5 
/ ' 
pril 6 > | 
Ay % ’ 7 25, 00, | I soll trans 8,17 176 6 ‘ 
ed a wre . 
i pr 
vious t , $0.1 | 
I J A - 
pos May 


. BOARD. 


WATEI 


v4 
=- 


ME 
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DURING THE YEAR 1900 — Continued. 


relating to the Rese Depart t Concluded. 
1 a 9 10. 11 iz 
eae D f Itema f Work - 
Ay . ’ ! 
we 
June 9, Oct. 1,°00,| 0 11, * For earth excavati e 4 ) 14,806 69 | 2 
’ 
*. 8 


: 
a : 
June 11, oO , 00,| Oct. 17, R earth excavation, $ 4 » 9,451 05 ‘ 
place, ¢ 
Aug. 7 D e ar 28,7 , 
‘ z vat = 
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1901, PI 


Oct. 19,’ 


201 
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Lo 
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CONTRACTS MADE AND 
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DURING 1 Year 1900 Con P 
rela to the Distribution Depart led 
7 8. 0 10 il. iz 
" P 
*¢ . 
Jt 7 e1 
2s 
Ju 
° 
Ju 
Aug - 
Aug , 
we 
t 
Sept. 2 ‘ ; 


ZUS METROPOLITAN WATER BOARD. 


CoNTRACTS MADE AND PENDING DURING THEI Year 1900 rb 


Summary of Contracts.” 


Wa . vets : 
W 7 
Dist : , 
ontracta ma 4,4 
De e . 
; ‘ 
AprprEenpDIx No. 3. 
Tests or CEMENT MADE AT THE OFFICE OF THI METROPOLITAN WA 
Boarp. Dam anp Aguepuct DEPARTMENT, Curmroxn, Ma 
The methods of testing v same as described in Al x N . 
ua report of Water Board for t 7 
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Pas! No. 4 R u Chest tH Rese j 1900 — Concluded 
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~~ N v 
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P.» i Y 
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Ser ‘ } 
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